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APPENDIX A

AQUIFER TEST DATA/CALCUIATIONS



AQUIFER TEST DATA/CALCULATIONS

Aquifer test data and calculations are included in this appendix for the following wells
drilled as part of the site investigations at the Groups 3, 5, and 6 Study Areas:

Initial site investigations G3M-92-O1X
G3M-92-02X
G3M-92-03X
G3M-92-04X
G3 M-92-05X
G3M-92-06X
G3M-92-07X
G5M-92-0 iX
G5M-92-02X
G5M-92-03B
G6M-92-O1X
G6M-92-02X
G6M-92-03X
G6M-92-04X
G6M-92-05X
G6M-92-06X
G6M-92-07X
G6M-92-08X
G6M-92-09X
G6M-92- lox
G6M-92- lix

Supplemental site investigations G3M-93-08X
G3M-93-09x
G3M-93-1ox
G3M-93-11x
G6M-93- 12X
G6M-93- 13X
G6M-93- 14X

Phase III site investigation G6M-94-lSA
G6M-94- 16X
G6M-94- 17A
G6M-94- 18X
G6M-95-19x
G6M-95-12x



WELL G3M-92-01X
WELL DIAMETE = 0.333 FT. SATURATED SCSEeN LENGTH- 7.2 FT. BORING DIAMET7ER- 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET0 -O.009 0 0.012

0.0033 0.075 0.0033 0.00
0.0068 1.48 0.0066 1.006

0.01 2.746 0.01 1.9
0.0133 0.19a 0.0133 1.221
0.0166 0.46 0.016 0.9al

0.02 1.825 0.02 0.842
0.0233 2.209 0.0233 2.108
0.026a 1.912 0.0266 1.897

0.03 1.837 0.03 1.842
0.0333 1.83 0.0333 1.859
0.038a 1.837 0.03W 1.862

0.04 1.84 0.04 1.84
0.0433 1.833 0.0433 1.84
0.0488 1.824 0.0466 1.84

0.06 1.805 0.05 1.821
0.0533 1.799 0.0533 1.814
0.0566 1.796 0.0566 1.802

0.06 1.777 0.06 1.805
0.0633 1.773 0.0633 1.789
0.066 1.77 0.066 1.786

0.07 1.758 0.07 1.773
0.0733 1.755 0.0733 1.796
0.0766 1.781 0.0766 1.77

0.08 1.745 0.08 1.761
0.0833 1.732 0.0833 1.755
0.086 1.726 0.086 1.755

0.09 1.723 0.09 1.742
0.0933 1.72 0.0933 1.729
0.0966 1.71 0.096 1.723

0.1 1.688 0.1 1.72
0.1033 1.685 0.1033 1.717
0.1066 1.898 0.1066 1.71

0.11 1.679 0.11 1.91
0.1133 1.66g 0.1133 1.188
0.1166 1.683 0.1t66 1.688

0.12 1.657 0.12 1.682
0.1233 1.853 0.1233 1.878
0.1266 1.638 0.126 1.66g

0.13 1.638 0.13 1.863
0.1333 1.831 0.1333 1.66
0.136 1.638 0.13W 1.853

0.14 1.819 0.14 1.644
0. 1433 1.80 0.1433 1.641
0.1466 1.803 0.140a 1.835

0.15 1.603 0.15 1.628
O.1533 1.594 O.1533 1.825
0. 158a 1.584 0.156 1.812

0.18 1.581 0.16 1.609
0.1633 1.585 0.1833 1.8
0.186m 1.565 0.1Qo 1.597

0.17 1.559 0.17 1.594
0.1733 1.552 0.1733 1.584
0.1766 1.549 0.1768 1.581

0.18 1.54 0.18 1.571
0.1833 1.534 0.1833 1.582
0.1866 1.53 0.1866 1.582

0.19 1.524 0.19 I.556
0.1933 1.515 0.1933 1.552
0.1966 1.508 0.1966 1.543

0.2 1.505 0.2 1.543
0.2033 1.499 0.2033 1.534
0.2066 1.492 0.206 1.527

0.21 1.48a 0.21 1.S21
0.2133 1.46 0.2133 1.518
0.2166 1.474 0.216W 1.508

0.22 1.467 0.22 1.499
0.2233 1.461 0.2233 1.499
0.226a 1.455 0.226M 1.489

0.23 1.451 0.23 1.489
0.2333 1.445 0.2333 1.486
0.2368 1.439 0.2366 1.477

0.24 1.433 0.24 1.474
0.2433 1.423 0.2433 1.481
0.24W6 1.42 0.2466 1.461

0.25 1.414 0.25 1.451
0.2533 1.41 0.2533 1.451
0.25W 1.401 0.256 1.445

0.26 1.398 0.26 1.439
0.2833 1.395 0.2633 1.433
0.26W 1.388 0.286 1.429

0.27 1.382 0.27 1.423
0.2733 1.379 0.2733 1.42
0.2766 1.360 0.2766 1.414

0.28 1.36 0.28 1.407
0.2833 1.36 0.2833 1.404
0.2866 1.354 0.2856 1.401

0.29 1.347 0.29 1.391
0.2=3 1.344 0.2933 1.391
0.29W 1.338 0.296 1.379

0.3 1.335 0.3 1.379
0.3033 1.328 0.3033 1.378
0.306 1.322 0.3066 1.369

0.31 1.31a 0.31 1.363
0.3133 1.313 0.3133 1.354
0.3166 1.309 0.3166 1.354

0.32 1.3 0.32 1.347
0.3233 1.297 0.3233 1.347
0.3266 1.294 0.3268 1.338

0.33 1.287 0.33 1.335
0.3333 1.281 0.3333 1.328

0.35 1.259 0.35 1.303
0.36665 1.231 0.3866 1.278
0.3833 1.208 0.3833 1.258

0.4 1.183 0.4 1.234
0.4166 1.181 0.4166 1.212
0.4333 1.139 0.4333 1.193

0.45 1.12 0.45 1.174
0.4W 1.098 0.466 1.152
0.4833 1.079 0.4633 1.13a

0.5 1.053 0.5 1.117
0.5166 1.047 0.5166 1.101
0.5333 1.032 0.5333 1.085

0.55 1.018 0.55 1.07



0.,588 1.003 0.58M 1.057
0.5833 0.087 0.5833 1.044

0.8 0,978 0.6 1.032
0.8166 0.955 0.8186 1.019

0.8=33 0.953 0.6=33 1.00e
0,85 0.943 0.85 0.997

0.6w 0.934 0.86 0.987
0.8m3 0.924 0.833 0.978

0.7 0.915 0.7 0.969
0.7183 0.89m 0.71W3 0.959
0.7333 0.909 0.7333 0.95m

0.75 0.893 0.75 0.943

0.7W8 0.8" 0.78M 0.937
0.7833 0.88 0.7833 0.931

0.8 0.874 0.8 0.924

0,816 0.888 0.8186 0,918

0.8333 0.861 0.6333 0.912

0.65 0.855 0.85 0.905
0.86 0.852 0.8 0.899

0.88=3 0.845 0.8833 0.896

0.9 0.839 0.9 0.89

0.9186 0.638 0.9186 0.88m
0.=333 0.83 0.9333 0.88

0.95 0.826 0.95 0.874

0.66 0.823 O.96 0.871
0.9m33 0.817 0.9m33 0.864

1 1.
1.2 01761 1.2 004
1.4 0.732 1.4 0.773
1.6 0.707 1.8 0.744
1.8 0.88 1.8 0.722

2 0.866 2 0.703
2.2 0.853 2.2 0.688
2.4 0.637 2.4 0.872
2.6 0.824 2.8 0.6,6
2.8 0.612 2.8 0.647

3 0.802 3 0.634
3.2 0.50 3.2 0.821
3.4 0.58 3.4 0.809
3.6 0.571 3.6 0.599
3.8 . 0.581 3.8 o.s5

4 0.552 4 0.58
4.2 0.542 4.2 0.571
4.4 0.538 4.4 0..a1
4.8 0.527 4.8 0.552
4.8 0.52 4.8 0.548

5 0.511 5 0.538
5.2 0.505 S.2 0.53
5.4 0.498 5.4 0.52

5.6 0.489 5.8 0.514
5.8 0.482 5.8 0.505

6 0.476 6 0.498
8.2 0.47 8.2 0.492
8.4 0.464 6.4 0.480
8.8 0.457 6.6 0.479
6.8 0.451 6.8 0.473

7 0.445 7 0.487
7.2 0.441 7.2 0.48
7.4 0.435 7.4 0.454
7.8 0.429 7.8 0.445
7.8 0.422 7.a 0.441

8 0.419 8 0.435
8.2 0.413 8.2 0.432
8.4 0.41 8.4 0.426
8.8 0.404 8.8 0.419
8.8 0.397 8.8 0.418

9 0.394 9 0.41
9.2 0.388 9.2 0.404
9.4 0.385 9.4 0.4

9.6 0.378 9.6 0.394
9.8 0.375 9.8 0.391
10 0.372 10 0.385
11 0.35 11 0.383

12 0.331 12 u.34
13 0.312 13 0.325
14 0.296 14 0.306
15 0.28 15 0.29

16 0.268 16 0.274
17 0.261

PERMEABILITY TEST RESULTS FOR G3M-92-O1X
TEST i TEST 2
HVORSLEV: HVORSLEV:
K- 0.000042 CWSEC K- O.000O43 CMSEC
B0UWNER & RICE: BOUW & RIC;F
K- 0.00012 CM/SEC K- 0.00012 CM/EC
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A I T C E C

AQUIFER TEST NO.

SETUP DATE BYWHOM

MONITORING WELL ID 1 • /•5iu'(

DATE OF TEST

TYPE OF TEST ___ ____

HERMITTYPE/SERIAL# 5, . , ______

TEST # SEC. Do~w~ _______

DATA COLLECTION RATE I

TRANSDUCER

SERIAL #

PSIG i0

SCALE FACTOR

OFFSET -e. oZ

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) I e.

STATIC WATER LEVEL (Fr. /TOC) 2.' r, 4 PV-.

WELL DEiTH (FT. /TOC) : Z • .0 e'-V-0

XDDEPTH(FT.TOC) 7. 1, ia*ve)

INITIAL XD REFERENCE

SLUG DE'rH (FT./TOC) 2-' re (Be ',€)

TIME OF SLUG PLACEMENT o o

TIME OF WL EQUILIBRATION -

NEW XD REFERENCE o. -c.

STARTTIME OF TEST oI

ENDTIMEOFTEST *j '.6 __ _

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



AQUIFER TEST NO. __

SETUP DATE BY WHOM

MONITORING WELL ID _ _ _ _ _ 7 Zsr-,

DATE OF TEST

TYPE OF TEST ',.,4_,
HERMIT TYPE/SERIAL#

TEST#

DATA COLLECTION RATE

TRANSDUCER

SERIAL # st .

PSIG

SCALE FACTOR

OFFSET

INPUT CHANNEL g I

TEST DATA

INPUT MODE (TOC/SUR) -oe-

STATIC WATER LEVEL (Fr./TOC) . ,

WELLDP'TH(FT./TOC) I3to ( pvc)

XD DEPTH (FT.TOC) .o

INITIAL XD REFERENCE . _

SLUG DEPTH (FT.ITOC) "2. tO (1V ' a)

TIME OF SLUG PLACEMENT 0?0

TIME OF WL EQUILIBRATION

NEW XD REFERENCE e.-B

START TIME OF TEST o03H

ENDTIMEOFTEST

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



WELL. G3M-92-OX
WELL DIAMETER- 0.333 FT, SATURATED SCREEN LENGTH. 8.7 FT. BORING {IAME'E - 0.8,33 FT

TEST 1 TEST 2
MINUTES FEET MINUTES FEET

0 -0.015 0 0.015
0.0003 0.23 0.0033 0.290
0.006w 1.111 0.0066 1.3S4

0.01 2.307 0.01 1.W09
0.0133 0.912 0.0133 1.814
0.0188 0.77 0.0158 0.486

0.02 1.37g 0.02 1.272
0.0233 1.47 0.0233 1.525
00266 404 00In 6 1428

0.03 1.3IN 0.03 1.344
0.0333 1.224 0.0333 1.248
0.0386 1.152 0.0w 1.171

0.04 1.07a 0.04 1.098
0.0433 1.008 0.0433 1.029
0.0486 0.937 0.04W 0.965

0.05 0.88 0.05 0.905
0.0533 0.82 0.0533 0.842
0.05,6 0.783 0.0566 0.801

0.06 0.716 0.08 0.741
0.0633 0.66 0.0632 0.091
0.0o66 0.624 0.0o66 o.642

0.07 0.58 0.07 0.596
0.0733 0.529 0.0733 0.561
0.0718 0.517 0.0766 0.523

nOR8 0.47 0.08 .8

0.0•33 0.435 0.0833 0.414
0.088 0.404 0.08" 0.426

0.09 0.388 0.09 0.394
0.0923 0.353 0.0933 0.349
0.09M6 0.325 0.09o6 0.344

0.1 0.303 0.1 0.321
0.1033 0.277 0.1033 0.299
0.1066 0.281 0.1 08 0.28

0.11 0.243 0.11 0.262
0.1133 0.224 0.1133 0.243
0.1166 0.208 0.1168 0.227

0.12 0.195 0.12 0.214
0.1233 0.179 0.1233 0.198
0.126a 0.17 0.1268 0.186

0.13 0.157 0.13 0.178
0.1333 0.145 0.1333 0.164
0.1348 0.135 0.1388 0.154

0.14 0.126 0.14 0.148
0.1433 0.11a 0.1433 0.135
0.1408 0.11 0.146 0.129

0.15 0.104 0.15 0.123
0.1533 0.097 0.1S33 0.113
0.158 0.088 0.158 0.107

0.18 0.085 0.1 0.1
0.1633 0.078 0.1633 0.097
0.16W 0.075 0.168 0.091

0.17 0.0•9 0.17 0.085
0.1733 0.08 0.1733 0.082
0.17W 0.059 0.17W 0.076

0.18 0.058 0.18 0.072
0.1833 0.05 0.1833 0.080
0.189 0.04 0.189 0.0w

0.10 0.044 0.19 0.066
0.1933 0.064 0.12m8 0.0,5
0.19W 0.041 0.19W 0.047

0.2 0.037 0.2 0.047
0.2033 0.037 0.2033 0.053
0.20W 0.024 0.202 0.05

0.21 0.031 0.21 0.047
0.2133 0.031 0.2133 0.047
0.2163 .0.028 0.2138 0.041

0.22 0.025 0.22 0.047
0.2233 0.025 0.2233 0.041
0.224 0.025 0.224 0.041

0.23 0.022 0.23 0.041
0.2333 0.022 0.2333 0.037
0.23 0.018 0.235 0.037

0.24 0.018 0.24 0.034
0.2433 0.018 0.2433 0.034
0.24W 0.018 0.2486 0.034

0.25 0.015 0.25 0.031
0.2533 0.015 0.2,33 0.031
0.276 0.012 0.257 0.031

0.23 0.015 0.27 0.028
0.26M 0.012 0.2633 0.028
0.28 0.012 0.26 0.028

0.27 0.012 0.27 0.028
0.2733 0.009 0.2733 0.025
0.27W 0.009 0.279 0.025

0.28 0.009 0.23 0.025
0.2833 0.009 0.2833 0.025
0.23 0.009 0.23 0.025

0.29 0.006 0.29 0.025
0.20=8 0.006 0.2g33 0.022
0.32 0.009 0.231 0.022

0.3 0.006 0.3 0.022
0.3033 0.006 0.3033 0.022
0.3062 0.006 0.30W 0.022

0.31 0.000 0.31 0.012
0.3133 0.006 0.3183 0.022
0.31W• 0.000 0.318a 0.022

0.32 0.003 0.32 0.012
0.3233 0.003 0.3233 0.018
0.32W 0.003 0.32W 0.018

0.33 0.003 0.33 0.018
0.3333 0.003 0.3333 0.018

0.4, 0.003 0.35 0.018
0.341 0.003 0.3M6 0.018
0.3833 0 0.433m 0.015

0.4 0 0.4 0.012
0.4188 0 0.418 0.015
0.4333 0 0.4833 0.015

0,45 0 0.45 0.012

0.45 -0.003 0.45 0.012
0.4&33 a 0.4833 0.012

0.5 -0.003 0.5 0.012
0.51f5 -o.003 0.51W 0.012

0.5333 -0.003 0.5333 0.012
0.55 -0.003 0.55 0.012



0.566 -0.003 0.58M 0.012
0.53 -0.003 0.5633 0.012

0.6 -0.003 0.6 0.012
O.6166 -0.003 0.616 0.012
0.6333 -0.003 0.6333 0.009

0.65 -0.003 0.65 0.012
0.M -0.000 O.6666 0.012

0.683. -0.003 0.033 0.009
0.7 -0.003 0.7 0.012

0.716a -0.003 0.71M6 0.012
0.7333 -0.003 0.7333 0.012

0.75 -0.003 0.75 0.009
0.78•6 -0.006 0.7W6 0.012
0.7833 -0.006 0.7633 0.009

0.8 -0.006 0.6 0.009
0.8166 -0.006 0.8186 0.000
0.8333 -0.006 0.8333 0.009

0.85 -0.006 0.85 0.000
0.8w6 -0.006 0.8m6 0.009
0.8633 -0.006 0.8533 0.000

0.9 -0.006 0.9 0.009
0.9186 -0.006 0.0166 0.000
0.9=3 -0.006 0.933 0.009

0.95 -0.006 0.06 0.009
0.966 -0.006 0.9666 0.009
0.9=33 -0.006 0.9833 0.000

1 -0.006 1 0.000
1.2 -0.000 1.2 0.009
1.4 -0.006 1.4 0.009
1.6 -0.009 1.6 0.009
1.8 -0.000 1.6 0.006

2 -0.00o 2 0.006
2.2 -0.000 2.2 0.006
2.4 -0.006 2.4 0.006
2.6 -0.009
2.8 -0.009

PERMEABILITY TEST RESULTS FOR G3M--2-02X
TEST I TEST 2
HVORSLEV: HVORSLEV:
K- 0.011 CM/SEC K- 0.011 CU/SEC
BOUAER & RICE: BOUWER & RICE:
K- 0.034 CM/SEC K- 0.003 CM/SEC
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@I T I C

AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID _7 ____ _. _rk__. .

DATE OFTEST

TYPEOFTEST , _,__ ____ __"_

HERMIT TYPE/SERIAL# SL lace. //eo_ _ _

TEST# SeL I /o,-_

DATA COLLECTION RATE

TRANSDUCER

SERIAL # . ___,-_ __ _ __.

PSIG - - _

SCALE FACTOR . _ ___3

OFFSET • . __ __-

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT./TOC) . ___ _ (_Ve.)_,,,

WELL DEPTH (FT./TOC) 32 .0 9 CPV CV\

XD DEPTH (FT.TOC) 32,__

INITIAL XD REFERENCE

SLUG DEPTH (FT. /TOC) ____._o______

TIME OF SLUG PLACEMENT L lwy;

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST .

END TIME OF TEST

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID If "2 -', _

DATE OFTEST

TYPE OF TEST ~~_______

HERMIT TYPE/SERIAL#

TEST# #

DATA COLLECTION RATE

TRANSDUCER

SERIAL # " " c t

PSIG

SCALE FACTOR

OFFSET

INPUT CHANNEL

"TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT. /TOC) 7-f'. % 1 C •

WELL DEPTH (FT./TOC) 23 .0os C c

XD DEPTH (FT.TOC) 72., 0-11')

INITIAL XD REFERENCE .

SLUG DEPTH (FT./TOC) " . _________

TIME OF SLUG PLACEMENT -

TIME OF WL EQUILIBRATION

NEW XD REFERENCE -CPO

START TIME OFTEST _____-__

END TIME OF TEST

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.-



WEL.. G3M-92-03X
WELL OIAMET' - 0.333 FT. SATURATE SCREEN LENGTH- 7.4 FT. BORING DIAMETER- 0.833 FT

TEST i TEST 2
MINUTES FEET MINUTES FEET

0 0 0 -0.015
0.0033 0.031 0.0033 0.383

0.00ea 0.=2 0.0066 1.824
0.01 1.575 0.01 1.378

0.0133 1.135 0.0133 1.103

0.0186 0.9w 0.0166 1.031

0.02 1.144 0.02 0.128

0.0233 0.373 0.0233 0.759

0.02m 1.16 0.02e6 1.587

0.03 1.518 0.03 1.239

003312 
003 ¶17

0.036 1.189 0,I036 1.091
0.04 1.091 0.04 1.012

0.0433 1.012 0.0433 0.933

0.0468 0.933 o0046 0.8

0.05 0.86 0.05 0.793

0.0533 0.793 0.0533 0.73

0.0,66 0.73 0.056 0.873
0.06 0.676 0.06 0.619

0.0633 0.623 0.0633 0.572

0.066 0.56 0.066 0.528
m07 0.5S 0.07 0.48

0.0733 0.4H3 0.0733 0.445

0.07W6 0.442 0,7o 0.373
0.08 0.411 0.0a 3

0.0633 0.376 0.0833 0.344
0.08M 0.344 0.0866 0.316

0.09 0.318 0.09 0.281
0.0933 0.287 0.0933 0.272
0.096 0.266 0.0906 0.248

0.1 0.24a 0.1 0.227
0.1033 0.224 0.1033 0.208
0.1066 0.206 0.1060 0.192

0.11 0.189 0.11 0.183
0.1133 0.177 0.1133 0.187
0.1186 0.161 0.1186 0.154

0.12 0.148 0.12 0.145

0.1233 0.13a 0.1233 0.129
0.126 0.128 0.1266 0.12

0.13 0.117 0.13 0.11
0.1333 0.107 0.1333 0.104
0.1386 O.Og0 0.1366 0.094

0.14 0.091 0.14 0.088
0.1433 0.085 0.1433 0.082
0.1465 0.079 0.1466 0.079

0.15 0.072 0.15 0.072
0.1533 0.066 0.1533 0.066
0.1566 0.063 0.1586 0.063

0.16 0.056 0.16 0.06
0.1633 0.083 0.1833 0.06

0.166 0.05 0.16M 0.05
0.17 0.047 0.17 0.047

0.1733 0.044 0.1733 0.047

0.176a 0.041 0.1786 0.047

0.18 0.037 0.18 0.037
0.18 0.034 0.1833 0.034

0.21 0.034 0.12 0.034
0.19 0.,031 0.19 0.'034

0.1933 0.028 0.1033 0.031
0.19 0.025 0.19m 0.028

0.2 0.025 0.2103 0031
0.2103 0.025 0.2033 0.028
0.200a 0.022 0.20W 0.028

0.21 0.022 0.21 0.025

0.2133 0.022 0.2133 0.022
0.213 0.018 0.2138 0.025

0.22 0.018 0.22 0.022

0.2236 0.015 0.2233 0.022

0.2264 0.015 0.2264 0.022
0.23 

0.015 
0.23 

0.018

0.2333 0.012 0.2333 0.018

0.2438 0.012 0.234 0.018

0.24 0.012 0.24 0.018

0.2433 0.012 0.2433 0.015

0.24W 0.012 0.24a6 0.015

0.25 0.009 0.25 0.015

0.2533 0.012 0.2533 0.015

0.256 0.009 0.25W 0.015

0.27 0.009 0.27 0.012

0.2733 0.009 0.2733 0.012

0.207W 0.009 0.276 0.012

0.27 0.006 0.27 0.012

0.2733 0.008 0.2733 0.012

0.2768 0.006 0.2786 0.012

0.29 0.008 0.25 0.012

0.2933 0.006 0.2833 0.012

0.2966 0.008 0.2W6 0.012

0.29 0.000 0.29 0.012

0.29303 0.000 0.2933 0.012

0.29W 0.000 0.209 0.012

0.3 0.006 0.3 0.012

0.3033 0.003 0.3033 0.009

0.3106 0.006 0.3166 0.012

0.31 0.006 0.31 0.012

0.3133 0.003 0.3133 0.009

0.3166 0.006 0.3188 0.009

0.32 0.006 0.32 0.012

0.3233 0.003 0.3233 0.009

0.35 0.006 0.3W 0.009

0.33 0.003 0.3386 0.009

0.333 0.003 0.3333 0.009
e0.35B 0.005 0.35, 0.009

,0.3=3 0.003 0,3833 0.009

0.4 0.003 0.4 0.009

0.4166 0.003 0.4165 0.0009

0.4333 0.003 0.4333 0.009

0.45 0.003 0.45 0.009

0.486 0.003 0.46 0.009

0.4&33 0.003 0.4833 0.000

0.5 0.003 0.5 0.009

0.5166 0.003 0.S166 0.009

0.5333 0.003 0.5333 0.009
0.55 0.003 0.55 0.009



O.s5 0.003 3.580 0.009
0.5833 0.003 0.583 0.008

0.0 0.003 0.0 0.009
0.0188 0.003 0.8188 0.009
0.W833 0.003 0.333 0.009

0.85 0.003 0.85 0.000
0.W88 0 O.8880 0.006
0.8833 0.003 0.8833 0.008

0.7 0 0.7 0.009
0.718a 0 0.71M 0.008
0.7333 0.003 0.7333 0.009

0.75 0.003 0.75 0.009
0.780 0.003 0.7888 0.008
0.7833 0.003 0.7833 0.009

0.8 0 0.8 0.008
0.8186 0.003 0.8188 0.009
0.863 0.003 0.8333 0.009

0.85 0.003 0.85 0.006
0.88 0.003 0.88m 0.008
0.8833 0 0.8833 0.008

0.9 0.003 0.9 0.008
O,9188 0.003 0.9188 0.006
0.9333 0.003 0.90.= 0.008

0.95 0,003 0.95 0.008
0.9880 0.003 0.96M 0.008
0.9m83 0 0.9833 0.008

1 0.003 1 0.009
1.2 0 1.2 0.009
1.4 0 1.4 0.00a
1.8 0 1.8 0.008
1.8 0 1.8 0.008

2 0 2 0.000
2.2 0
2.4 0
2.8 0
2.8 0

3 0
3.2 0
3.4 0
3.8 0

PERMEABILITY TEST RESULTS FOR G3M-92-O3X
TEST I TEST 2
HVORSLEV: HVORSLEV:
K- 0.013 CM/SEC K- 0.013 CM/SEC
BOUWER & RICE: BOUWER & RICE:
K- 0.039 CM/SEC K- 0.039 CMfSEC
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S~~~~~~AQUI.ME TEST NO. G_..•.afx

SET'UP DATE BY' WHOM

&ZAA .4Z 0 3

MONITORING WELL ID ___ "___... _______ a.
DATE OF TEST

TYPE OF TEST

HERMrTTYPE/SERIAL# SL/o= ,_.._,_____"______

TEST# SLL Z__ _____

DATA COLLECTION RATE LO,

TRANSDUCER

SERIAL # Z t _4 (pk__:,_

PSIG

SCALE FACTOR 10, e• _

OFFSET -o a 4 _

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) 1O c.

STATIC WATER LEVEL (FT. /TOC) 2 C. C6rc..•

WELL DEI'H (Fr./TOC) 33,44 .pv ,

XD DEITH (FT.TOC) . .I- CP.•tc.)

INITIAL XD REFERENCE 0,0a

SLUG DE=TH (Fr.ITOC) :3. ,1 c ,)

TIME OF SLUG PLACEMENT Z.

TIME OFWL EQUILIBRATION -

NEW XD REFERENCE

START TIME OF TEST (0- ________)

END TIME OFTEST g. __'.___o__

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.---



AQUIFER TESTNO. ,

SETUP DATE BY WHOM

MONITORING WELL ID

DATE OF TEST

TYPE OF TEST AJ 4/..

HERMITTYPE/SERIAL# -z boo -.

"I-Es# SL /z.

DATA COLLECTION RATE

TRANSDUCER

SERIAL #

PSIG

SCALE FACTOR

OFFSET

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) 7-,*-.

STATIC WATER LEVEL (FT./TOC) ZC, ,o T ('v C.')
WELL DEPTH (Fr./TOC) Z3 ." Lf"Cew'e.)

XD DEPTH (FT.TOC) 3 2 4

INITIAL XD REFERENCE O .o0

SLUG DEPTH (FT./TOC) 3.0 CT.. _

TIME OF SLUG PLACEMENT /2 Z _

TIME OF WL EQUILIBRATION

NEW XD REFERENCE 0.00

STARTTIME OFTEST ____"___

END TIME OF TEST

NOTES: SL. 6 1 ?A4 X 7qbC

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



WELL G3M-92-04X
WELL DIAMETEER 0.333 FT. SATURATE SCREEN LENGT'H. 8.7 FT. BORING DIAMETER1- 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 0 0 0.157
0.0003 0.71 0.0003 0.820.0066 O.89 0.0086 0.82

0.01 0.875 0.01 0.508
0.0133 0.277 0.0133 0.217
0.0153 0.827 0.0183 0.818

0.02 1.01 0.02 0.984
0.0233 1,262 0.0233 1.155
0 03r8• 2S3 ___0," 1.249

0,03 1.1010.--- 1.11
0.0333 0.975 0.0333 0.987
0.03a6 0.868 0.0386 0.885

0.04 0.77 0.04 0.779
0.0433 0.881 0.0433 0.I91
0.04a8 0.80 0.046 0.615

0.05 0.53a 0.05 0.542
0 n33" 0n47 003 0.479

0.0588 0.419 0.0 0.422
0.00 0.389 0.05 0.375

0.0633 0.331 0.0&33 0.331
0.06M 0.29 0.06e 0.29

0.07 0.255 0.07 0.255
0.0733 0.224 0,0733 0.227
0.0756 O.1ig 0.07W 0.202

0.08 0.176 0.08 0.178
0.0833 0.154 0.0833 0.154
0.088 0.135 0.088 0.135

0.09 0.119 0.09 0.119
0.0933 0.107 0.0933 0.107
0.098M 0.097 0.0986 0.094

0.1 0.082 0.1 0.082
0.1033 0.072 0.1033 0.072
0.1086 0.063 0.1088 0.063

0.11 0.053 0.11 0.059
0.1133 0.05 0.1133 0.05
0.1168 0.047 0.1186 0.044

0.12 0.037 0.12 0.037
0.1233 0.034 0.1233 0.034
0.1288 0.031 0.1286 0.031

0.13 0.028 0.13 0.028
0.1333 0.025 0.1333 0.025
0.138a8 0.022 0.1368 0.022

0.14 0.018 0.14 0.022
0.1433 0.015 0.1433 0.015
0.1468 0.015 0.1406 0.015

0.15 0.012 0.15 0.012
0.1533 0.012 0.1533 0.009
0.1568 0.012 0.1568 0.012

0.18 0.009 0.18 0.009
0.1m83 0.009 0.1833 0.009
0.188 0.006 0.1m6 0.008

0.17 0.008 0.17 0.006
0.1733 0.006 0.1733 0.006
0.1786 0.006 0.1786 0.008

0.18 0.006 0.18 0.003
0.1833 0.0 0.1833 0.00

0.1833 0.003 0.1833 0.003
0.1203 0.003 0.123 0.003
0.12 0.003 0.193 0.00
0. 19W 0.003 0.19" 0.003

0.2 0.003 0.2 0.003
0.2033 0.003 0.2033 0.003
0.201a 0.003 0.201M 0

0.21 0.003 0.21 0.003
0,2133 0.003 0.2133 0
0 .21683 0.2126 0

0.22 0.13 0.22 0
0.2233 0.003 0.2233 0
0.223 0 0.2238 0

0.23 0 0.23 0
0.2333 0 0.2333 0
0.2368 0 0.238a 0

0.24 0 0.24 0
0.2433 0 0,2433 0
0.2456 0 0.2456 0

0.25 0 0.25 0
0.2S33 0 0.2533 0
0.2566 0 0.25W 0

0.27 0 0.27 0
0.2733 0 0.2733 0
0.27W 0 0.276 0

0.27 0 0.27 0
0.2733 0 0.2733 0
0.27W 0 0.270G 0

0.29 0 0.28 0
0.2833 0 0.28,33 0
0.29W 0 0.28a8 0

0.23 0 0.29 0
0.2033 0 0.2933 0
0.2966 0 0.23W 0

0.3 0 0.3 -0.003
0.3133 0 0.3133 0
0.301 0 0.306 -0.003

0.31 0 0.31 0
0.3133 0 0.3133 0
0.3218 0 0.3186 0

0.32 0 0.32 0
0.3233 0 0.3233 0
0.32W 0 0.325 0

0.33 0 0.33 0
0.3333 0 0.3333 0

0.35 0 0.35 -0.003
0.38M 0 0.416 -0.003
0.3833 0 0.38a3 0iQ0.4 0 0.4 -0.003
0.418a 0 0.4166 -0.003
0.4333 0 0.4333 -0.003

0.45 0 0.45 -0.003
0.4aW 0 0.4a• -0.003
0.4533 0 0.48M3 -0.003

0.5 0 0.5 -0.003
0.51m 0 0.51• -0.003
0.5333 0 0.5333 -0.003

0.55 0 0.45 -0.003



0.5888 0 0.588 -0.003
0.5833 0 0.5833 -0.003

0.8 0 0.6 -0.003
0.8168 0 0.816 -0.003
O.,3,. -0.003 0.86=3 -0.003

0.65 0 0.85 -0.003
0.8888 0 0.61M -0.003

a'".,,3 -0.003 0.8833 -0.003
0.7 -0.003 0.7 -0.003

0.7188 0 0.716a -0.003
0.7333 -0.003 0.7333 -0.003

0.75 -0.003 0.75 -0.003
0.78M -0.003 0.7W6 -0.003
0.7833 -0.003 0.7833 -0.003

0.8 0 0.8 -0.003
0.8168 0 0.8188 -0.003
0.8333 0 0.8333 -0.003

0.85 0 0.85 -0.003
0.888 0 0.8m8 -0.003
0.883m 0 0.8=33 -0.003

0.9 0 0.9 -0.003
0.9188 0 0.9168 -0.003
0.9•33 0 0.9333 -0.003

0.95 0 0.95 -0.003
0.9m88 0 0.9m8 -0.003
0.9833 0 0.9633 -0.003

1 -0.003 1 -0.003
1.2 0 1.2 -0.003
1.4 0 1.4 -0.003
1.0 0 1.8 -0.003
1.8 0 1.6 -0.003

2 0 2 -0.003
2.2 0 2.2 -0.003
2.4 0 2.4 -0.003
2.a 0 2.6 -0.003
2.a 0 2.6 -0.003

3 0
3.2 0
3.4 0
3.8 0
3.8 0

4 -0.003
4.2 -0.003

POMEUABIUTY TEST RESULTS FOR G3M- 92-Og
TEST 1 TEST 2
HVORSLEV: HVORSLEV:
K- 0.020 CM/SEC K- 0.020 CM/SEC
BOUWER & RICE: BOUWER & RICE:
K= 0.082 CM/SEC K- 0.080 CM/SEC
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6 AQUIFER TEST NO.

SETUP DATE BYWHOM

MONITORING WELL ID %4

DATEOFTEST

TYPE OF TEST

HERMITTYPE/SERIAL# E C. //__c___-,v,

TEST _ _ _ _ _

DATA COLLECTION RATE

TRANSDUCER

SERIAL # 7- 4 S- kL

PSIG I

SCALEFACTOR . e 60 3

OFFSET _ .6jr

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) 70O
STATIC WATER LEVEL (FT./TOC) zy. ý-L ( ,c)

WELL DEPTH (FT./TOC) .•35O qd pc'__

XDDEPTH(FT.TOC) "'"'.4o (Cp __v__)

INITIAL XD REFERENCE o ,_ _

SLUG DEPTH (FT./TOC) " ( c.

TIME OF SLUG PLACEMENT Iowa

TIME OF WL EQUILIBRATION 100o ?

NEW XD REFERENCE d.06

STARTTIME OFTEST 1662

ENDTIMEOFTEST

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.-



AQUIFER TEST NO.

SETUP DATE BY.WHOM

MONITORING WELL ID _ " "• "•S$7'-•

DATE OF TEST

TYPEOFTEST 7, 1$

HERMIT TYPE/SERIAL# s oo . -

TEST#-

DATA COLLECTION RATE L.• /

TRANSDUCER

SERIAL#

PSIG •

SCALE FACTOR

OFFSET -0 ,

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) 1,

STATIC.WATER LEVEL (FT./TOC) -Z Tp,) ,.

WELL DEPTH (FT. /TOC) :" - ( _ _._ _

XD DEPTH-I (F.TOC) -. '40 (,pv" , __ ___....

INITIAL XD REFERENCE , 0o

SLUG DEPTH (FT./TOC) •.'o (p Vc

TIME OF SLUG PLACEMENT o • _ __.

TIME OF WL EQUILIBRATION o ____"__

NEW XD REFERENCE

STARTTIME OFTEST oc s"_
END TIME OFTEST

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



G3M-92-OSX
WELL 0LAmE-t =0.333 FT, SATURATED SCREEN LENGTH= 7.2 FT, BORING DLAMETS = 0.833 FT

TEST 1 TEST 2
MINUTES FEET MINUTES FEET0 -a.0o3 0 0

0.0033 0."6 0.0303 0
0.006w 0.8a 0.0O6 -0.003

0.01 1.335 0.01 0.5.3
0.0133 1.338 0.0133 1.594
0.0166 1.135 0.0166 1.49

0.02 1.458 0.04 1.291
0.04m 0.315 0.023 1.101
0.0'26 1.42 0.026a 0.217

0.0 .,6 1.1 0.03 1.347
0.05 1.442 0.05 1.508
0.0533 1.35 0.03W 1.404

0.04 1.259 0.04 1.313

0.0441 1.12

0.06 1.067 0.05 1.107
0.0633 0.64 0.0633 1.047
0.06 0.934 0.0666 0.987

0.00 0.874 0.07 0.927
0.0633 0.82 0.0633 0.71
0.076 0.787 0.07m 0.814

0.07 0.719 0.07 0.783
0.0733 0.872 0.0733 0.713
0.07866 0.528 0.0766 0.875

0.08 0.58 0.08 0.134
0.0933 0.549 0.0933 0.549
0.0966 0.417 0.0966 0.546

0.01 0.482 0.09 0.423
0.1033 0.445 0.1033 0.402
0.066 0.413 0.066 0.463

00.1 0.432
0.1133 0.9 0.1133 0.404
0.11•6 0.270.1 0.315

0.11 0.312 0.12 0.287
0.1133 0.293 0.1133 0.328
0.1166 0.274 0.1166 0.315

0.12 0.258 0.12 0.2a7
0.1233 0.239 0.1233 0.271
0.1236 0.224 0. 138a 0.215

0.13 0.211 0.13 0.238
0.1333 0.195 0.1333 0.217
0.1386 0.179 0.1366 0.211

0.14 0.1380.14 0.164
0.1433 0.127 0.1433 0.151
0.14566 0.141 0.1468 0.173

0.15 0.138 0.15 0.154
0.1633 0.129 0.1833 0.151
0.16s6 0.1109 0.16 0.141

0.17 0.113 0.17 0.135
0.1 33 0.104 0.1633 0.120
0.176 0.097 0.176 0.119

0.17 0,071 0.17 0.110
0.1733 0.053 0.1733 0.107
0.217aa 0.042 0.17W 0.101

0.18 0.075 0.18 0.054
0. O a33 0.034 0.15M 0.047
0.12 0.053 0.123 0.044

0.12 0.063 0.19 0.078
0.2136 0.026 0.1233 0.037

0.2 0.023 0.2 0.067
0.2433 0.047 0.2033 0.063
0.2066 0.047 0.2066 0.059

0.21 0.025 0.21 0.034
0.2133 0.041 0.2133 0.053
0.2166 0.041 0.2156 0.05

0.22 0.037 0.22 0.05
0.2633 0.034 0.2233 0.047
0.2266 0.034 0.2266 0.044

0.23 0.031 0.23 0.046
0.2733 0.031 0.2333 0.041
0.2366 0.028 0.2766 0.037

0.24 0.021 0.24 0.037
0.2433 0.025 0.2433 0.034
0.2486 0.012 0.2468 0.034

0.25 0.025 0.29 0.034
0.2S33 0.022 0.2933 0.031
0.2566 0.015 0.2S60 0.031

0.23 0.022 0.28 0.031
0.2333 0.025 0.2633 0.028
0.236 0.018 0.236 0.028

0.27 0.012 0.27 0.028
0.2733 0.018 0.2733 0.028
0.2766 0.018 0.2766 0.012

0.28 0.012 0.28 0.021
0.2833 0.012 0.2533 0.021
0.266 0.012 0.2M8 0.021

0.29 0.012 0.29 0.025
0.2933 0.012 0.2933 0.022
0.23 0.010 0.3829 0.022

0.3 0.015 0.3 0.022
0.3033 0.012 0.3833 0.022
0.304 0.012 0.304 0.022

0.31 0.012 0.31 0.012
0.3133 0.012 0.3133 0.012
0.3145 0.012 0.314 0.018

0.32 0.012 0.32 0.012
0.3233 0.012 0.4833 0.012
0.3256 0.012 0.325 0.018

0.33 50.012 0.33 0.012
0.3333 0.012 0.3333 0.018

0.3S O.000 0.35 0.018
0.36 0.000 0.3aW 0.0is

0.3833 0.009 0.3533 0.018
0.4 0.009 0.4 0.0110.4186 0.009 0.418a 0.012

o.4333 0.006 0.4=3. 0.012
OAS, 0.006 0.4s 0,012

0.48W 0.006 0.4WO 0.012
0.4833 0.000 0.46k33 0.012

0.5 0.000 0.5 0.012
0.51i6 0.008 0.51im 0.012
0.5333 0.,006 0.533 0.,012

0.55 0.006 0.55 0.012



0.,56 0.006 0.566 0.012
0.5833 0,006 0.5833 0.012

0.6 0.006 0.8 0.012
0.8166 0.00 0.81M6 0.012
0.6333 0.006 0.8333 0.009

0.6 0.006 0.85 0.009
0.6 0,006 0.86 0.012
0.6m33 0.006 0.833 0.012

0.7 0.006 0.7 0.012
0.713 0.006 0.71 a 0.012
0.7333 0.006 0.7133 0.009

0.75 0.008 0.75 0.009
0.766 0.006 0.766 0.009
0.7M33 0.006 0.7=33 0.009

0.8 0.006 0.8 0.009
0.8166 0.00 0.8166 0.009
0.8333 0.006 0.6333 0.012

0.85 0,006 0.85 0.009
0.66 0,006 0.8w 0.009
0.8m 0.008 0.8= 0.009

0.9 0.006 0.9 0.009
0.9166 0.008 0.91M 0.009
0.9233 0,006 0.9333 0.009

0.95 0.006 0.95 0.009
0.96m 0,006 0.96 0.009
0.9833 0,006 0.9833 0.009

1 0.006 I 0.009
1.2 0.006 1.2 0.009
1.4 0.008 1.4 0.009
1.6 0.006 1.6 0.009
1.8 0,003 1.8 0.009

2 0.006 2 0.009
2.2 0.003 2.2 0.009
2.4 0.009 2.4 0.009
2.6 0.003 2.6 0.009
2.6 0.006 2.6 0.009

3 0.006 3 0.009
3.2 0.006 3.2 0.009
3.4 0.003 3.4 0.009
3.8 0.006 3.6 0.012
3.8 0.006 3.8 0.006

4 0.003 4 0.006
4.2 0.006
4.4 0.006
4,6 0.00a
4.8 0.006

5 0.006

PERMEABII.TY TEST RESULTS FOR G3M-02-O
TEST I TEST 2
HVORSLEV: HVORSLEV:
K- 0.010 CM/SEC K- 0.010 CMiSSC
BOUN & RICE: BOUWER & RICE.
K- 0.031 CM/SEC K- 0.030 CM/SEC
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AQUIFER TEST NO.

SETUP DATE BYWWHOM

MONITORING WELL ID 4" = - ,

DATEOFTEST

TYPE OF TEST S-6./A

HERMFI TYPE/SERIAL# | c -__/__.______

TEST#

DATA COLLECTION RATE

TRANSDUCER

SERIAL# • ___.

PSIG

SCALE FACTOR •. q _

OFFSET

INPUT CHANNEL . /

TEST DATA

INPUT MODE (TOC/SUR) 7 cD

STATIC WATER LEVEL (FT./TOC) •. ? ,

WELL DEPTH (FT./TOC) "-. ( _ _

XD DEPTH (FT.TOC) 3 CA 7- ,

INITIAL XD REFERENCE .0 o

SLUG DEPTH (FT./TOC) 2-. z 3

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OFTEST

NOTES: •, 7'€' "AIL _ _--_

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



S~ AQUIFER TEST NO.

SSETUP " . .AEB HOM

MONITORING WELL ID _ __ __ . b-r-A.t

DATEOFTEST . o-. Z_

TYPE OF TEST Zta
HERMIT TYPE/SERIAL# _9 lco C /ICA 17 zx

TEST # __

DATA COLLECTION RATE L

TRANSDUCER

SERIAL # a b E

PSIG to

SCALEFACTOR 1. 4133

OFFSETr

INPUT CHANNEL

TEST DATA.

INPUT MODE (TOC/SUR) I-c

STATIC WATER LEVEL (F-T. /TOC) a--4-44 (vc)

WELL DEPTH (Fr./TOC) ee ) •- 27 _ _ _ _

XDDEPTH.(FT.TOC) . (?,_'_ _ _

INITIAL XD REFERENCE

SLUG DE'TI-I (FT./TOC) 3q.23 (Pv'cý

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES: X2 'J& 2,3' 3 ~ ~

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.-



WELL G3M-02-06X
WELL OLAMETER- 0.333 FT. SATtURATED SCREEN LENGTH- 8.9 FT. BORING DIAMETE'R- 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 -0.012 0 -0.003
0.0033 0.003 0.0033 -0.015
0.00o6 0.729 0.0066 0.05

0.01 0.318 0.01 1.874
0.0133 1.465 0.0133 1.982
0.0166 1.41 0.016 1,114

0.02 0.7 0.02 1.051
0.0233 1.221 0.0233 1,852
0.026a 1,55 0.02W 1.433

0,03 ,4010.031.385
0,033 1.• 0no3 1.joa

0.036 1.243 0.0366 1,215
0.04 1.181 0.04 1.133

0.0433 1.079 0.0433 1.057
0.0466 1.01 0.046a 0.968

0.05 0.937 0.05 0.921
0.0533 0.671 0.0533 0.852
0.0588 0.80m 0.0566 0.789

0.06 0.754 0.06 0.744
0.0633 0.691 0.0833 0.681
0.06O, 0.647 0.066 0.643

0.07 0.602 0.07 0.59
0.0733 0.549 0.0733 0.558
0.0766 0.52 0.07W 0.508

0.08 0.487 0.08 0.476
0.0a8 0.445 0.0=33 0.438
0.086 0.404 0,0866 0.41

0.09 0.375 0.00 0.378
0.0933 0.35 0.0933 0.35W
0.0986 0.321 0.09m6 0.328

0.1 0.296 0.1 0.306
0.1033 0.277 0.1033 0.284
0.1 06 0.255 0.1066 0.258

0.11 0.230 0.11 0.248
0.1133 0.214 0.1133 0.224
0.1186 0.202 0.1166 0.211

0.12 0.189 0.12 0.202
0.1233 0.173 0.1233 0.18a
0.12W 0.16 0.1266 0.173

0.13 0.148 0.13 0.16
0.1333 0.142 0.1333 0.151
0.1366 0.132 0.1368 0.136

0.14 0.119 0.14 0.132
0.1433 0.107 0.1433 0.126
0.14M6 0.101 0.1466 0.116

0.15 0.101 0.15 0.113
0.1533 0.05a 0.1533 0.104
0.1566 0.085 0.1566 0.097

0.16 0.075 0.18 0.094
0.1633 0.072 0.1633 0.088
0.166 0.069 0.166 0.085

0.17 0.063 0.17 0.082
0.1733 0.06 0.1733 0.075
0. 17e 0.06 0.1766 0.072

0.18 0.053 0.18 0.O69
0.1833 0.047 0.1833 0.066
0.156 0.05 0.1866 0.063

0.19 0.044 0.19 0.059
0.1933 0.037 0.1933 0.056
0.196 0.037 0.19M O.OS3

0.2 0.037 0.2 0.053
0.2033 0.034 0.2033 0.053
0.20W6 0.031 0.206W 0.05

0.21 0.031 0.21 0.047
0.2133 0.028 0.2133 0.047
0.218 0.028 0.21W6 0.044

0.22 0.025 0.22 0.044
0.2233 0.022 0.2233 0.037
0.22W 0.022 0.226 0.041

0.23 0.022 0.23 0.044
0.2333 0.018 0.2333 0.037
0.2366 0.015 0.2366 0.034

0.24 0.018 0.24 0.034
0.2433 0.022 0.2433 0.037
0.248a 0.015 0.2466 0.034

0.25 0.012 0.25 0.034
0.2533 0.018 0.2533 0.034
0.25W 0.009 0.25W 0.025

0.26 0.009 0.26 0.028
0.2633 0.000 0.2633 0.034
0.2W6 0,015 0.266 0.031

0.27 0.018 0.27 0.034
0.2733 0.018 0.2733 0.031
0.27W 0.018 0.27W 0.028

0.28 0.006 0,28 0.025
0.2833 0.000 0.2833 0.025
0.28W 0.009 0.28W6 0.028

0a29 0.000 0,29 0.031
0.2933 0.003 0.2933 0.025
0.29W 0.003 0.2966 0.022

0.3 0.003 0.3 0.025
0.3033 0.006 0.3033 0.028
0.306 0.000 0.306 0.025

0.31 0.006 0,31 0.025
0.3133 0.009 ,0.3133 0.022
0.3168 0.009 0.31W 0.025

0.32 0.006 0.32 0.031
0.3233 0.006 0.3233 0.031
0.326 0.006 0.32W 0.022

0.33 0.000 0.33 0.018
0.3333 0.006 0.3333 0.022

0.35 0.003 0.35 0.022
0.38W 0.006 0.36W 0.025
0.3= 0.003 0.3633 0.025

0.4 0.003 0.4 0.012
0.41W 0.003 0.410a 0.022
0.4333 0.003 0.4=33 0.018

0.45 0 0.45 0.022
0.46W 0 0.460 0.025
0.4833 0 0.48313 0.022

0.5 0 0.5 0.015
0.5166 0.003 0.5186 0.018
0.5333 0 0.5333 0.022

0.55 0 0.55 0.015



O.Sw 0 0.5,w 0.015
0.5833 0 0.5833 0.015

0.6 0 0.6 0.015
0.81i6 0 0.618 0.015
0.6333 0 0.5333 0.015

0.65 0 0.65 0.015
0.8M8 0.003 06 6m 0.01,
0.Ww 0 0.633 0.018

0.7 0 0.7 O.O0s
0.71 6 0 0.7186 0.018
0.7333 -0.003 0.7333 0.016

0.75 0 0.75 0.018
0.78M -0.003 0.768 0.012
0.7633 0 0.7633 0.015

0.8 0 0.8 0.015
0.81M -0.003 0.Mai 0.015
0.8333 -0.003 0.8333 0.025

0.85 0 0.5 0.015
0.8 0 0.88w 0.015
0.5833 -0.003 0.833 0.015

0.9 -0.003 0.9 0.015
0.9i1 0 0.91M 0.015
0.93=3 0 0.9333 0.015

0.95 0 0.9S 0.015
0.9m -0.003 0.9w 0.015
0.9833 0 0.9833 0.012

1 -0.003 1 0.015
1.2 0 1.2 0.012
1.4 -0.003 1.4 0.015
1.A -0.003 1.6 0.015
1.8 -0.003 1.8 0.012

2 -0.003 2 0.012
2.2 -0.003 2.2 0.012
2.4 -0.003 2.4 0.012
2.8 -0.003 2.6 0.015
2.8 -0.003 2.6 0.012

3 -0.003
3.2 -0.003
3.4 -0.003
3.8 -0.006
3.8 -0.003

4 0
4.2 -0.003

PERMEABILrTY TEST RESULTS FOR (3M-92-O0X
TEST I TEST 2
HVORSLEV: HVORSLEV:
K- 0.012 CM/SEC K- 0.012 CM/SEC
BOUWER & RICE BOUWER & RICE
K- 0.038 CM/SEC K- 0.035 CM/SE•
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__AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID _____o_"_____"__,

DATEOFTEST

TYPEOFTEST , £ 4 h

FERMITTYPE/SERIAL# SL ; . //kCrYz

TEST # S Ir

DATA COLLECTION RATE L oL

TRANSDUCER

SERIAL #

PSIG

SCALE FACTOR .¶ $
OFFSET - S,0_ _

INPUT CHANNEL

TEST DATA.

INPUT MODE (TOC/SUR) TIDC

STATIC WATER LEVEL (FT./TOC) 2' . _ _ _ _ __ _

WELL DPIH (Fr./TOC) "3. .- a (4pv?)-

XD DEPTH (FT.TOC) 1 2.:1 - 7_ _ _o

INITIAL XD REFERENCE 6.

SLUG DEPTH (FT./TOC) & c V-

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES:

FIGURE 4-14
AOUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



A I

AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID ,- "

DATE OF TEST

TYPE OF TEST /•,s,,o -

HERMrrTYPE/SERIAL# ,,S 6 • € ••

TEST #.$t. ,/•, ,

DATA COLLECTION RATE

TRANSDUCER

SERIAL Da _ Y-r 1.4- r

PSIG 0

SCALE FACTO0R ., V3Tf;

OFFSET ~ . r '•

INPUT CH~ANNEL

TEST DATA

INPUT MODE (TOC/SUR) T'ac-

STATIC WATER LEVEL (Fr'. /TOC) -4 %4 •P¢

WELL D = T (FT. /TOC) : , C4 .¢, (pve,

XD DET• (FT.TOC) "3 -] 2 C, •"'pv C

INITIAL XD REFERENCE . •

SLUG DEI'T'H (Fr'I./TOC) -7 .• •/ =

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



WELL. CG3M-92-07X
WaELL 0AMETM- 0.333 FT. SATURATED SCREEN LENGTH- 7.1 FT. BCRING DIAMETER- 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 0 0 -0.0m3
0.0033 0.015 0.00M 3 -0.000
0.0068 1.23 0.0068 0.328

0.01 0.86 0.01 1.66
* 0.0133 0.793 0.0133 1.328

0.01M 1.176 0.0166 1.18
0.0"2 1.445 0.0'2 1.189

0.0233 1.4 0.033 1.57
0.0266.026 1.707

0.03 1.704 0.03 1.717
0.0333 1.644.0= 1.83
0.03M 1.6 0.0366 1.616

0.04 1.549 0.04 1.571
0.0433 1.511 0.0433 1.527
0.0460 1.473 0.04M6 1.48a

0.05 1.423 0.05 1.432
0.0533 1.368 0.0533 1.407
0.056e 1.347 0.056 1.383

0.06 1.309 0.06 1.331
0.0633 1.28 0.0633 1.303
0.06 1.236 0.0Mo 1.258

0.07 1.205 0.07 1.22
0.0733 1.173 0.0733 1.189
0,078a 1.136 0.07W 1.151

0.06 1.1 0.08 1.122
0.083o 1.069 0.0833 1.087
0.086 1.04 0.0866 1.05

009 11A 000 1034
0.0933 0.963 0.09m3 0.9w
0.0966 0.951 0.0M 6 0.967

0.1 0.923 0.1 0.93a
0.1033 0.8M1 0.1033 0.907
0.10W6086 0.1066 0.879

0.11 0.83M 0.11 0.853
0.1133 0.80g 0.1133 0.825
0.1166 0.787 0.1166 0.803

0.12 0.762 0.12 0.771
0.1233 0.743 0.1233 0.755
0.1266 0.717 0.1266 0.73

0.13 0.605 0.13 0.708
0.1333 0.676 0.1333 0.666
0.136G 0.657 0.1366 0.687

0.14 0.838 0.14 0.845
0.1433 0.616 0.1433 0.6
0.1466 0.597 0.1466 0.61

0.15 0.578 0.15 0.591
0.1533 0.562 0.1533 0.572
0. 1,5e 0.547 0. 1,S 0.556

0.16 0.531 0.16 0.534
0.1833 0.515 0.1633 0.525
0.1866 0.499 0.16 0.506

0.17 0.483 047 049
0.1733 0.471 0.1733 0.48
0.1756 0.458 0.1766 0.48

0.18 0.442 0.18 0.452
0.1833 0.433 0.1633 0.439
0.1a 0.42 0.166 0.426

0.19 0.404 0.19 0.414
0.1933 0.395 0.1933 0.404
0.1966 0.385 0.196 0.302

0.2 0.376 0.2 0.382
0.2033 0.363 0.2033 0.37
0.2066 0.354 0.206 0.38

0.21 0.344 0.21 0.351
0.2133 0.335 0.2133 0.341
0.2146 0.325 0.2186 0.332

0.22 0.319 0.22 0.325
0.2233 0.309 0.2233 0.316
0.22G6 0.3 0.2266 0.309

0.2-3 0.294 0.23 0.3
0.2333 0.287 0.2333 0.294
0.2368 0.281 0.2368 0.284

0.24 0.271 0.24 0.278
0.2433 0.2e8 0.2433 0.271
0.2466 0.250 0.2466 0.262

0.25 0.253 0.25 0.259
0.2533 0.24a 0.2533 0.253
0.2566 0.243 0,2568 0.246

0.26 0.234 0.26 0.24
0.2633 0.23 0.2633 0.234
0.268 0.227 0.26M 0.227

0.27 0.221 0.27 0.224
0.2733 0.215 0.2733 0.221
0.2768 0.211 0.2760 0.215

0.28 0.205 0.28 0.211
0.2833 0.202 0.2=33 0.205
0.28W6 0.190 0.2866 0.202

0.29 0.192 0.29 0.198
0.2933 0.169 0.2903 0.192
0.29M 0.1ls 0.2960 0.189

0.3 0.18 0.3 0.16
0.3033 0.177 0.3033 0.16
0.306M 0.173 0.3056 0.177

0.31 0.164 0.31 0.173
0.3133 0.167 0.3133 0.17
0.318a 0.184 0.3166 0.167

0.32 0.158 0.32 0.164
0.3233 0.154 0.3233 0.15m
0.3206 0.154 0.3256 0.154

0.33 0.146 0.33 0.154
0.3333 0M148 0,3303 0.151

0.35 0.132 0.35 0.132
0.38 0.117 0.36W 0.123
0.3833 0.107 0.3833 0.11

0.4 0.004 0.4 0.O0a
0.4150 0.085 0.416 0.088
0.4333 0.079 0.4333 0.079

0.45 0.069 0.45 0.072
0.466 0.06 0.4866 0M0
0.4833 0.053 0.4833 0.05

0.5 0.047 0.5 0.05
0.516 0.041 0.5166 0.044
0.5333 0.034 0.5333 0.041

0.55 0.001 0.ss 0.034



0.5666 0.026 0. 68 0,0w31
0.5833 0.025 0.5= 0.028

0.6 0.022 0.0 0.025
0.51M 0.016 0.81M 0.025
0.d=33 0.016 0.833 0.022

0.65 0.015 0.65 0.016
0.6w 0.012 0.68 0.018
0.6•3 0.012 0.833 0.018

0.7 0.015 0.7 0.015
0.71M 0.000 0.71M 0.015
0.7333 0.009 0.7333 0.015

0.75 0.000 0.75 0.012
0.768 0.000 0.7W66 0.012
0.7833 0.009 0.7833 0.012

0.6 0.006 0.8 0.012
0.818 0.006 0.616 0.000
0.8=33 0.006 0.833= 0.000

0.85 0,006 0.85 0.012
0.68 0.006 0.866 0.009
0.6833 0.006 0.8w3 0.009

0.0 0.006 0.9 0.009
0.91M6 0.006 0.l•d 0.009
0.0333 0.006 0.9333 0.000

0.95 0.006 0.95 0.009
0.0m 0.003 0.966 0.009
0.9833 0.003 O.083. 0.000

1 0.003 1 0.006
1.2 0.003 1.2 0.006
1.4 0.003 1.4 0.003
1. 0:003 1.0 0.003
1.6 0.003 1.8 0.003

2 0.003 2 0.003
2.2 0 2.2 0.003
2.4 0 2.4 0.003
2z6 0.003 2.6 0.003
2.6 0.003 2.6 0.003

3 0 3 0,003
3.2 0 3.2 0.003
3.4 0.003
3.6 0

PEWMEABILITY TEST RESULTS FOR G3M-92-O7X
TEST I TEST 2
HVORSLEV: HVORSLEV:
K- 0.0049 CM/SEC K= 0.0049 CM/SEC
BOUWER & RICE: BOUWIER & RICE.
K- 0.015 CWSEC K- 0.015 CM/SEC
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6 AQUIFERTESTNO. &3M-r.2..•N

SETUP DATE BY WHOM

MONITORING WELL ID 7a"_ _ " . tl.€t

DATE OFTEST 9

TYPE OF'TEST , / ___._,_

HERMIT TYPE/SERIAL# -+12, .

TEST# sg. L4 I -a __,

DATA COLLECTION RATE

TRANSDUCER

SERIAL # t. Nt -t

PSIG

SCALE FACTOR ,o ,_,
OFFSET -o.o79

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) "ra C.

STATIC WATER LEVEL (FT./TOC) 3 ('&.

WELL DEPTH (FT./TOC) i- _ o '-pc\ _

XD DEP TH(FT.TOC)" .jo (•'.

INITIAL XD REFERENCE

SLUG DEPTH (FT./TOC) "2 0, C ,i.. \r_ _ _

TIME OF SLUG PLACEMENT 17-

TIME OF WL EQUILIBRATION

NEW XD REFERENCE 0.06

START 7IME OFTEST __ __s"_

ENDTIMEOFTEST

N OTES: . . t 3 ,w P yc -2 ̂ E -2

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



A T

AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID 52.
DATEOFTEST qo.o .. jL.

rTYE OFTEST ý

HERMIT TYPE/SERIAL#
#/TErT# S'l 5"/ o ________

DATA COLLECTION RATE

TRANSDUCER

SERIAL#,

PSIG

SCALE FACTOR

OFFSET . -

INPLrT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) LU __

STATIC WATER LEVEL (FT./TOC) ".. "

WELL DEPTH (Fr. /TOC) _21.16

XD DEPTH (FT.TOC) "1 0

INITIAL XD REFERENCE 0.66

SLUG DEPTH (FT./TOC) .

TIME OF SLUG PLACEMENT /2 o•-

TIME OF WL EQUILIBRATION 4p /WjI7I 7 _ ____

NEW XD REFERENCE

START TIME OFTEST /Joe-

END TIME OF TEST

NOTES: (L''.J eicj_____ __

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.---
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WIELL GSM-92-OIX
WELL DIAMETE• - 0.333 FT. SATURATED SCREEN LENGTH. 8.4 FT. BORING DIAMETER, 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET0.030410 0.003

0.0ow 0.2a 0.0033 -0.009
0.01 0.512 0.001 1.04

0.0133 (17e5 0.01 1,084o_01i0. 0.0133 0.•se

0.016 0.717
0.0.02 0.3000.0286 0.547 0.0233 0,281

0.03 0.426

0im 0.a 0.0= 0.6m80.04 0.186 0.0366 0.S4
0.0433 0.139 0.04 0.423
0.0486 0.101 o043, 032

0.05 0.075 o.0oam 0.243'
0.0533 0.056 0.015 0.1830.0566 0.044 0.0533 0.136

0.06 0.031 0.0ws 0.101
0.0633 0.025 0.06 0.079
0.0m6 0.018 0.0633 0.056

0.07 0.015 0.06M 0.0o0.0733 0.012 0.07 0.031
0.07W6 0.012 0.0733 0.025

0.08 0.006 0.07a6 0.0180.0833 0.003 0.08 0.012
0.06W 0.006 0.0633 0.009

0.09 0.006 0.066 0.006
0.0933 0.003 0.09 0.006
0.096a 0.003 0.0933 0.006

0.1 0.003 0.09m 0.006
0.1033 0.003 0.1 0.008
0. 106a 0.003 0.10=3 0.003

0.11 0.003 0.1066 -0.003
0.1133 0.003 0.11 0.003
0.1186 0.003 0.1133 0.003

0.12 0.003 0.11a6 0.003
0.1233 0.003 0.12 0.003
0.126 0.003 0.1233 0.003

0.13 0.003 0.1266 0.003
0.1333 0.003 0.13 0.003
0.136a 0.003 0.1333 0.003

0.14 0.003 0.1368 0.0030.1433 0.003 0.14 0.000
0.146 0.003 0.1433 0.003

0.15 0.003 0.1 46 0.0030.1533 0.003 0.15 0.00O
0.1566 0.003 0.1533 0.003

0.16 0.003 0.1568 0.000
0.I• 0.003 0.16 0.003
0.166 0 0.1633 0.003

0.17 0.003 0.16M 0.0030.1733 0 0.17 0.003
0.17a6 0.003 0.1733 0.003

0.16 0 0.1768 0.003
0.1833 0 0.18 0
0.1aw 0 0.1833 0.0030.19 0.003 0.16 0
0.1933 0 0.19 0
0.19• o0.O00 0.1903 0.00a

0.2 0 0.1986 00.2033 0 0.2 0
0.2068 0 0.2033 00.21 0 0.2088 0
0.2133 0 0.21 00.21a6 0 0.2133 0

0.22 0 0.2166 00.2233 0 0.22 0
0.2286 0 0.2233 0

0.23 0 0.2266 00.2333 0 0.23 0
0.2386 0 0.2333 0

0.24 0 0.230a 0
0.2433 0 0.24 0
0.2466 0 0.2433 0

0.25 0 0.2466 0
0.2533 0 0.2S 0
0.25W6 0 0.2533 0

0.26 0 0.25W 00.2833 0 0.20 0
0.2886 0 0.2633 0

0.27 0 0.2866 0
0.2733 0 0.27 0
0.276a 0 0.2733 0

0.28 0 0.27a6 00.2833 0 0.26 0
0.266 0 0.2833 0

0.29 0 0.2866 00.2933 0 0.29 0
0.29W 0 0.29= 0

0.3 0 0.2M8 0
0.3033 0 0.3 0
0.306 0 0.3033 0

0.31 0 0.3068 0
0.3133 0 0.31 0
0.31a6 0 0.3133 0

0.32 0 0.3166 0
0.3233 0 0.32 0
0.3286 0 0.3233 0

0.33 0 0.3265 0
0.3333 0 0.33 0

0.35 0 0.3333 0
0.35W 0 0.35 0
0.3633 0 0.368W 0

0.4 0 0,3833 0
0.4160 0 0.4 00.4333 0 0.4166 0

0.45 0 0.4333 0
0.48W 0 0.45 0
0.4833 0 0.4,6 0

0.5 0 0.4833 0
0.516a 0 0.5 0
0.5333 0 0.5166 0

0.55 0 0.5333 0
0.566 0 0.ss 0



0.5833 0 0.5666 0
0.6 0 0.5833 0

0.616 0 0.6 0
0.M333 0 0.6166 0

0.65 0 0.6333 0
06.6 0 0.85 0
S 0.633 0 0.66 0

0.7 0 0.683 0
0.7168 0 0.7 0
0.7333 0 0.716a 0

0.75 0 0.7333 0
0.78M 0 0.75 0
0.7833 0 0.7W66 0

0.8 0 0.7633 0
0.8166 0 0.8 0
0.8333 0 0.816 0

0.85 0 0.8333 0
0.66 0 0.88 0
O.8633 0 0.866M 0

0.9 0 0.8m33 0
0.9166 0 0.9 0
0.9333 0 0.9166 0

0.98 0 0.9=33 0
0.966 0 0.98 0
0.9833 0 0.9666 0

1 0 0.9m33 0
1.2 0 I 0
1.4 0 1.2 0
1.6 0 1.4 0
1.8 0 1.6 0

2 0 1.8 0
2.2 0 2 0
2.4 0 2.2 0
2.6 0 2.4 -0.003
2.8 0 2.8 -0.003

3 0 2.8 0
3 0

12 0
3.4 0
3.6 -0.003
3.8 -0.003

PERMEABIUTY TEST RESULTS FOR GSM-2-OIX
TEST I TEST 2
HVORSLEV: HVORSLEV:
K- 0.042 CM/SEC K,,- 0.041 CM/SEC
SOUWER & RICE. SOUWER & RICE.
K- 0. 14 CMSEC K- 0.I CWSEC
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AQUIFER TESTING

WELL ID 66,- 2-

DATE OF TEST /C S 9t

TYPE OF TEST •L4.J(- A'.&

HERMITrTYPE/SERALkL#

DATA COLLECTION RATEI Loco..

* SERIAL #
PSIG __ _ _ _ _ _ _ _ _ _

*SCALEFACTOR I_________

TESTOATAINPUT CHANNEL

INPUT MODE (TOC/StJR) Ira C..

STATIC WATER LEVEL (PT/TOC) 3q -1 I(v)~

WELDEPTH (FT/TO 2) 4'o.• (p 'It

WEL DEPTH (FT/TOC) 9.2 pv> i.~(oq

INITAL XD REFERENCEIo*0

SLU-G DEPTH (FTITOC)

TIME OF SLUG PLACEMENT

TME OF WL EQUILIBRATION

NEW XD REFERENCE __________

START TIME OF TEST

END TIME OF TEST,
NQTE5: rtsr- '~

9.//zc



AQUIFER TESTING
SETUP ________________

WELLIDI 5'.Z-o?

DATE OF TESTj 1 z

TYPE OF TEST . cc 7

HELMiT TYPE I SERIAL #__ __________

TEST # SL -

DATA COLLECTION RATE I'"
DUCER:__ _ __ _ __ __ _ __ _

SERIAL #I

*PSIG __ _ _ _ _ _ _ _ _ _ _ _ _

SCALE FACTOR _______ _____

-INPUT CHANL ____________
TTESTDATA..

INPUT MODE (TOCISUR) 70 r
STATIC WATER LEVEL (ETITOC) Z24. It 9 (r.

WELL DEPTH (PT/TOC) z11. X V (,Pvc)

XD DEPTH (FT/TOC) ''.

WMITAL XD REFERENCE___________

SLUG DEPTH (FTITOC)___ _________

MAlvE OF SLUG PLACEMENT___________

TME OF WL EQUILIBRATION __________

NEW XD REFERENCE __________

- START TIME OF TEST __ _________

END TIMYE OF TEST ___________

NQTE5: ~~p~fZY~ /GC



WIELL G.SM-02-0=XSWELL DIAMETER - 0.333 FT. SATURAT'ED SCREEN LENGTH= 6.3 FT. BORING DIAMETER - 0.633 FT

TEST 1 TEST 2 TEST 3
MINUTES FEET MINUTES FEET MINUTES ---

0 1.505 0 0.322 0 1.182
0.,0033 1.094 0.0033 0.336 0.0033 2.6"4

0.0000 2.23J6 0.006w 0:531 0.(•e 2.S3
0.01 1.815 0.01 0.33a 0.01 2.478

0.0133 1.8a2 0.0133 0.774 0.0133 2.451
0.01fl 1.505 0.0166 0.807 0.01aa 2.4

0.02 1.784 0.02 0.192 0.02 2.353
0.0233 1.720 0.0233 0.385 0.0233 2Z321
0.0268 1.685 0.02oa 1.072 0.02aa 2.277

0.03 1.65 0.03 0.875 0.03 2.255
0.0=3 1.i13 0.0333 0.215 0.0=3 2Z213
0.03W6 1.571 0.0386 1.037 0.03.a 2.17a

0.04 1.543 0.04 0.705 0.04 2.15
0.0433 1.508 0.0433 1.233 0.0433 2.12.2
0. 0466 1.473 0.04aa 1.01 B 0.04aa 2.09

0.05 1.44s 0.05 0.433 0.05 2.M5
0.0533 1.0a8 0.0533 0.a0g 0.0533 2.03
0.0w6 1.38S 0.05m 0.88 0.05aa 2.005

0.06 1.353 0.06 1.386 0.03 I.
0.0633 1.328 0.0633 0.018 0.0833 1.951

'0.0ma 1.290 0.05M 0.474 0.0aaa 1.m2
0.07 1.271 0.07 0.8m 0.07 1 l

0.0733 1.242 0.0733 0.507 0.0733 1.881
0.07W6 1.214 0.07aa 1.018 0.07aa 1.843

0.08 1.1a 0.08 0.844 0.08 1.824
0.0&33 1.187 0.0633 0.2465 0.0833 1,805
0.08(51 1.141 0.0866 0.717 0.08a6 1.7"77

0.09 1.115 0.09 0.5"4 0.09 1.755
0.0933 1.094 0.0m3 0.412 0.0933 1.733
0.09W8 1.069 0.09m6 0.40 0.00a t.711

0.1 1.046 0.1 0.4a 0.1 1.6888
0.1033 1.021 a- I oL.a 0.4.58 0.1033 1.663
0.10•e 1.002 0.1006 0.414 0. 1 0• 1.644

(11080.11 0.39S 0.11 1.522
0. A 1133 0.950 0.1133 0.379 0.1133 1.603
0.11ae 0.938 0.11m6 0.38 0.1156( 1.581

0.12 0.917 0.12 0.335 0.12 1.582
0.12"33 0.ag 0.1233 0.322 0.1233 1.54
0.12e8 0.878 0.1296 0.306 0.1ý2W 1 521

0.13 0.857 0.13 0.29 T.3 1.502
0.1=3 0.833 0.1333 0.278 0.1333 1.48
0. 138 0.8=2 n•30 0Inm 0.1 36G 1.487

0.14 080.14 o0.14 1.4"2

0.1433 0.784 0.1433 0.24 0.1433 1,42
0.14aa 0.78,S 0.1486 0.23 0.1,4W 1.401

0.A5 0.749 0.15 0.221 0.15 1.388
0.1533 0.73 0.1533 0.211 0.1533 1.389
0.15m 0.714 0.15•6 0.205 0.1596 1.35

0.15 0.0a5 0.1a 0.198 0.15 1.334
0.1633 0.68 O.16M3 0.186 0.1633 1.315
0.1ma 0.W4 0.16W 0.18 0.1ma• 1.296

0.17 0.851 0.17 0.173 0.17 1.277

0.1733 0.w35 0.1733 0.167 0.1733 1.281
0. 175a 0.A19 0. 178a 0.1611 0. 178a1 1.248

0.18 0.604 0.18 0.154 0.18 1.23
0.1=3 0.$8w 0.1833 0,151 0.1633 1.211
0.18W( 0.581 0.1808 0.145 0.18aw 1.195

0.19 0.55 0.19 0.142 0.19 1.179
0.1933 0.&53 0.1933 0.138 0.1033 1.183
0.1wa• 0.S34 0.19m 0.132 0.19m 1.167

0.2 0.525 0.2 0.129 0.2 1.132
0.2033 0.500 0.2033 0.128 0.2033 1.116
0.208a 0.496 0.2060 0.123 0.208a 1.1

0.21 .0.487 0.21 0.117 0.21 1.084
0.2133 0.474 0.21331 0.117 0.2133 1.059
0.21aO 0.4aI 0.218a 0.113 0.21 8a 1.058

0.22 0.449 0.22 0.11 0.22 1.04
0.22"33 0.430 0.2233 0.107 0.2233 1.027
0.22ad 0.4,3 0.2266 0.104 0.2286 1.012

0.23 0.417 0.23 0.101 0.23 0.m2
0.2333 0.408 0.2333 0.101 0.2333 0.983
0.236a 0.398 0.2306 0.098 0.2365 0.97

C.24 0.355 0.24 0.094 0.24 0.055
0.2433 0.376 0.24,33 0.094 0.2433 0.942
0.2460 0.37 0.2468 0.091 0.24da 0.929

0.2S 0.36 0.26 0.091 0.25 0.914
0.2S33 0.351 0.25313 0.096 0,2533 0.901
0.2S68 0.341 0.2566 0.058 0.25W6 0.88a

0.25 0.33 0.25 0.085 0.28 0.578
0.2633 0.319 0.2533 0.055 0.26W3 0.883
0.25W 0.313 0.2aW 0,082 0.2•6a 0.853

0.27 0.308 0.27 0.082 0.27 0. &M
0.2733 0M3 0.2733 0.079 0.2733 0.828
0.2768 0.204 0.2788 0.079 0.27e6 0.815

0.28 0.281 0.28 0.079 0.28 0.803
0.2833 0.275 0.2&W3 0.075 0.2633 0. 79
0.28W 0.26 0.285 0,075 0.28W 0.781

0.20 0.202 0.29 0.072 0.29 0.768
n 90M2•I . 0.2933 0.072 0.2933 0.7S9
0.29W sin4 0.29WS 0.072 0.229W 0.746

0.3 0.24 0.3 0.009 0.3 0.73a
0.3033 0.234 0.3033 0.00g 0.3033 0,724

0.3056 0.227 0.30m 0.000 0.3066 0.714
0.31 0.221 0.31 0.009 0.31 0.70S

0.3133 0.215 0.3133 0.0m 0.3133 0.895
0.318a 0.206 0.3166 0.0m 0.31aO 0.683

0.32 0.205 0.32 0.036 0.32 0.873
0.3233 0.190 0.3233 0.053 0.3233 0.564
0.3296 0.192 0.3258 0.053 0.32e6a 0.a7

0.33 0.186 0.331 0.053 0.33 0.645
0.3333 M,183 0.3=3 0.00 0.33.= 0. e'''....''

0.35 CIL154 0.35 Moss 0.35 0.5a•

0.386 0. 132 0.36W• 10S03 0.3WO 0.S47
0.38W3 1.11 0.3833 0.0s 0.3&o33 0..509

0.4 0.091 0.4 0.072 0.4 d0_471
0.4166 0.075 0.41W6 0.047 0.41W6 .439
0.4333 0.063 0L43133 0.047 0.4333 0.408

0.45 0.05 0.4S 0.044 0.45 0.382
0.,aW 0.037 0.46W6 0.044 0.468a 0.357
0.4833 0.028 0.4833 0.041 0.0833 0.332

0.5 0.018 0.5 0.037 0.5 0.309
0.51ao 0.012 0.51as 0.037 0.51oa 0.29
0.5=3 0.000 0.53= 0.037 0.5=3 0.271

0.55 0 0.55 0.034 0.55 0.258



0.566 -0.006 0.586 0.031 0.586w 0.24
0.5633 -0.012 0.5833 0.031 0.5833 0.227

0.8 -0.015 0.6 0.028 0.6 0.211
0.8186 -0.022 0.618 0.026 O.eI8e 0.19
0.5333 -0.025 0.33= 0.028 0.8333 0.189

0.65 -0.028 0.85 0.025 0.85 0.18
0.88 -0.001 0.O8 0.025 Maw 0. 17
0.8m83 -0.034 0.6633 0.025 0.85=3 0. 14

0.7 -0.037 0.7 0.022 0.7 0. 154
0.71M6 -0.037 0.7166 0.022 0.7166 0.148
0.7333 -0.041 0.7333 0.022 0.7333 0.142

0.75 -0.044 0.75 0.015 0.75 0.138
0.76M -0.047 0.786 0.018 0.78 0.8129
0.7633 -0.047 0.7833 0.015 0.7633 0.123

0.6 -0.047 0.8 0.015 0.8 0.12
0.8186 -0.05 0.81a6 0.012 0.816 0.113
0.8333 -0.053 0.5= 0.012 0.8333 0.107

0.85 -0.053 0.85 0.012 0.15 0.104
0.8w -0.058 O.8m6 0.012 0.8m 0.101
0.8m3 -0.058 0.833 0.009 0.8633 0.098

0.9 -0.06 0.9 0.009 0.9 0.094
0.9166 -0.06 0.9166 0.008 0.918a 0.088
0.9=33 -0.06 0.9333 0.006 0.9333 0.085

0.95 -0.06 0.95 0.006 0.95 0.082
0.9w -0.063 0.9688 0.006 0.9w66 0.079
0.9m -0.063 0.9833 0.008 0.9m33 0.075

1 -0.06 1 0.003 1 0.075
1.2 -0.089 1.2 -0.003 1.2 0.05
1.4 -0.075 1.4 -0.012 1.4 0.037
1.8 -0.072 1.0 -0.012 1.8 0.034
1.8 -0.075 1.8 -0.015 1.8 0.028

2 -0.075 2 -0.015 2 0.028
2.2 -0.075 2.2 -0.016 2.2 0.025
2.4 -0.079 2.4 -0.022 2.4 0.025"2.6 -0.07S 2.6 -0.018 2.8 0.025"2.6 -0.079 2.6 -0.022 2.8 0.025

3 -0.075 3 -0.022 3 0.025
3.2 -0.075 3.2 -0.022 3.2 0.025
3.4 -0.079 3.4 -0.022 3.4 0.025
3.8 -0.079 3.8 -0.022 3.8 0.025
3.8 -0.079 3.8 -0.022 3.8 0.025

4 -0.075 4 -0.022 4 0.025
4.2 -0.079 4.2 -0.022 4.2 0.022
4.4 -0.079 4.4 -0.022 4.4 0.025
4.6 -0.079 4.6 -0.022 4.8 0.022
4.8 -0.079

5 -0.079
5.2 -0.079
5&4 -0.075
5.8 -0.075
5.8 -0.079

8 -0.079
0.2 -0.075
&.4 -0.079

PERMEABIUTY TEST RESULTS FOR GsM--2-Oz("TEST 1 TEST 2 TEST 3
HVORS.EV: HVORSLEV: HYCASLEV:
X- 0.0042 CU/SEC K- .0066 CU/SEC K- 0.0025 CU/SEC

aUwO,•e & RICE: BOUWER & RICE: BOUWER & RICE:
<- 0.013 CM/SEC K- 0.028 CM/SEC K- 0.0073 CM/SEC
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AQUIFER TESTING

WELLID 7rM~2.zI

DATE OF TEST _________

TYPE OF TEST sd&Jt~

HElRMfTrTv.PE/ISERIAL # 5E lacCA

TEST #I

DATA COLLECTION RATEI a.

:DUCER _ __ _ __ _ __ _ __ _

SERIAL # aI HCor) L

PSIGI/

SCALE FACTOR I '

-OFFSET I_-
INPUT CHANNEL

INPUT MODE (TOC/SUR) rI SQ 1sv r

STTCWATER LEVEL (FTrrOC)/ 9'~. z 7-

STATI DEPTH (FTPTOC) a 25 SC.,

XD DEPTH (FTrrOC)]is

INITIAL XD REFERENCE 0.

SLUG DEPTH (FTITOC) I_________
MAE OF SLUG PLACEMENTI-

TMM~ OF WL EQUILIBRATION __________

NEW XD REFERENCE

START TUV{E OF TEST 12-20

END T24EOF TESTI ý.aj e

N Tar5 7pAZL AM. Xoo" £.'L- L i-.i^oWO PO

rot ZsE mI

le. .4



AQUIFER TESTINGI

SETUPWELL ID z )e,

DATE OF TEST --d frz 2-

TYPE OF TEST ~-~"/ ~~1C

HERUMIT TYPE/SERALkL# 6,ei./A5,I,3L

TEST # /I-

DATA COLLECTION RATE~ Lft,

DUCER__ _ _ _ _ _ _ _ _ _ _

SERIAL #T _________

PSIG _ _ _ _ _ _ _ _ _ _ _ _ _ _

SCALE FACTOR _______ _____

- ~~OFFSET __________ ___

INPUT CHANL ______ ______

INPUT MODE (TOCISUR) J
STATIC WATER LEVEL (FTITOC) .z2

WELL DEPTH (FrJTOC) ___________

XD DEPTH (FT/TOC) I__________
IniTIAL XD REFERENCE I__________

SLUG DEPTH (FT/TOC) ___________

TIME OF SLUG PLACEMENT___________

TIME OF WL EQUhIUBRATION___________

NEW XD REFERENCE____ _______

START TIME OF TEST _ _ _ _ _ _ _ _ _

END TIME OF TEST,_ _ _ _ __ _ _ _ _

NOTES: 7Zrat ru



AQUIFER TESTING

SETUP ~~~WELLIDI-675ZO'

DATE OF TEST / ~

TYPE OF TEST _________

HERMITrTYPE/S ERLIAL#tS

DATA COLLECTION RATE] Le. c1

* . ~SERIAL # ____________

SCALE FACTOR ___________

-. ~OFFSET __ _ _ _ _ _ _ _ _ _ _

INPUT CHANNEL

TE T ATA . ___.__......._ __

INPUT MODE (TOC/SUR)____________

STATIC WATER LEVEL (FT/TOC) .z.

WELL DEPTH (FT17OC) ___________

XD DEPTH (FT/TOq a

INITAL XD REFERENCE

SLUG DEPTH (FTITOC)

TRAvE OF SLUG PLACEMENT

TflvM OF WL EQUILIBRATION __________

NEW XD REFERENCE___________

- START TIME OF TEST ___________

END TIME OF TEST,

NOlti- r~rC. ArOLdr-



WELL GSM-92-038
WELL OIAMETER - 0.333 FT. SATURATED SCREEN LENGTH- 4.4 FT. BORING DIAMETi• - 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 1.835 0 0
0.0003 1.021 0.0033 -0.022
0.0088 0.981 0.0065 1.578

0.01 1.543 0.01 1.108
0.0133 1.85 0.0133 0.872
0.0188 1,818 claim 1.543

0.02 1.50 0.02 1.382
0.0233 1.413 0.0233 1.315
0.0288 1.337 0.02M 0.28

0.03 0.255 0.03 1.183
0.0333 1.14 0.0333 0.7410.038a 1.122 n MINI02

004 10.9 0.0458 0.819
0.0433 1.002 0.048 0.504
0.048 0.480 0.04W3 0.80

0.08 0,895 0.05 0.797
0.0733 0.81 0.0733 0.745

0.0666 0.793 0.0566 0.487
0.06 0.746 0.07 0.651

0.0= 0.0 0.0833 0.807
0.0633 0.657 0.0863 0.582

0.07 0.81 0.07 0.325
0.0733 0.575 0.0733 0.487
0.073 0.337 0.0766 0.455

0.08 0.502 0.08 0.42
0.0=3 0.471 0.0833 0.392
0.1088 0.287 0.0886 0.383

0.09 0.411 0.01 0.33a
0.0933 0.382 0.0033 0.309
0.0912 0.15 0.012 0.287

0.1203 0.19R 0.1233 0.1
0.1088 0.217 0.1288 0.227

0.11 0.217 0.11 0.211
0.1133 0.249 0.1133 0.126
0.1138 0.23 0.1168 0.18

0.12 0.215 0.12 0.107
0.1233 0.199 0.1233 0.151
0.1428 0.117 0.124M 0.142

0.13 0.173 0.13 0.129
0.1333 0.158 0.1333 0.12
0. 138 0.148 0.13M5 0.11

0.18 0.08 0.14 0.101
0.1433 0.012 0.1433 0.094
0.1468 0.,07 0. 146a 0.058

0.15 0,107 0.17 0.082
0.1733 0.101 0.1733 0.075
0.178 0.04 0.1568 0.041

0.18 0.085 0.18 0.063
0.1833 0.079 0.1633 0.07
0.1886 0.075 0.1808 0.053

0.17 0.049 0.17 0.05
0.1733 0.043 0.1733 0.047
0.1788 0.07 0.1766 0.041

0.18 0.053 0.2I 0.037
0.2133 0.05 0.210W3 0.037
0.218 0.047 0.1868 0.024

0.19 0.044 0.19 0.031
0.2133 0.041 0.1933 0.028
0.1988 0.037 0.2198 0.028

0.2 0.024 0.2 0.015
0.2033 0.021 0.2033 0.022
0.2068 0.028 0.2058 0.022

0.21 0.028 0.21 0.018
0.2133 0.025 0.2133 0.018
0.21W8 0.025 0.2168 0.018

0.22 0.022 0.22 0.010
0.2233 0.022 0.2233 0.015
0.2248 0.018 0.2246 0.012

0.23 0.018 0.23 0.012
0.2333 0.015 0.2333 0.012
0.2386 0.015 0.2365 0.012

0.24 0.012 0.24 0.008
0.2433 0.012 0.2433 0.000
0.2488 0.012 0.2488 0.008

0.25 0.012 0.25 0.008
0.2533 0.000 0.2S73 0.008
0.275M 0.00o 0.2766 0.008

0.28 0.008 0.28 0.008
0.2=33 0.008 0.2833 0.008
0.2856 0.006 0.2555 0.008

0.27 0.000 0.27 0.000
0.2733 0.006 0.2733 0.003
0.278W 0.003 0.2798 0.003

0.28 0.003 0.23 0.003
0.2033 0.003 0.2833 0.003
0.3208 0.003 0.2088 0.003

0.29 0.003 0.29 0.003
0.2933 0.003 0.2933 0.003
0.218 0.003 0.32 0.003

0.3 0.003 0.3 0.003
0.3033 0.003 0.3033 0.003
0.3208 0.003 0.3028 0.003

0.31 0.003 0.31 0.003
0.3133 0.003 0.3133 0.003
0.3158 0.003 0.315 0.003

0.32 0.003 0.32 0.003
03.233 0.003 03833 0.003
0.425 0.003 0.426 0.003

0.33 0 0.33 0.003
04183 0 0.3333 0.003

0.35 0 0.35 0.003
0.36W 0 0.43 0.003
0.3833 0 0.3833 0.003

0.4 0 0.4 0.003
0.41M 0 0.5416 0.003
0.4333 0 0.4333 0.003

0.45 0 0.5 0.0030.486 0 0.4668 0.003
0.4833 0 0.48,33 0.003

0.5 0 0.5 0.003
0.5186 0 0.51s 0.003
0.$3= 0 0.S333 0.003

0.ss 0 OA5 0.003



0.5•6 0 0.56m 0.003
0.5633 0 0.5833 0.003

0.6 0 0.6 0.003
0.6166 0 0.6166 0.003
0.6= 0 0,633, 0.003

0.85 0 0.85 0.003
0.8m 0 06666 0.003
0.683 0 0.6=3 0.,003

0.7 0 0.7 0.003
0.7166 0 0.7186 0.003
0.7333 0 0.7333 0.003

0.75 0 0.75 0.003
0.76W -0 0L766 0.003
0.7&33 0 0.7833 0.o03

0.8 0 0.8 0.003
0.816 0 0.81M 0.003
0.8333 0 0.8333 0.003

0.5 0 0.65 0.003
0.8m 0 0.8m 0.003
0.8833 0 0.6633 0.003

0.9 0 0.9 0.003
0.916 0 0.9166 0.003
0.9333 0 0.9g33 0.003

0.95 0 0.9S 0.003
0.9m6 0 0.9666 0.003
0.9m33 0 0.9633 0.003

1 0 I 0.003
1.2 0 1.2 0.003
1.4 0 1.4 0
1.6 -0.003 1.6 0
1.8 -0.003

2 -0.003
Z2 -0.003
Z4 -0.003
2.8 -0.00o
2.8 -0.003

3 -0.003
3.2 -0.003

PER•_ABILITY TEST RESULTS FOR GSM-g2-0S
TEST I TEST 2
HVORSLEV: HVORSLEV:
K- 0.014 CMSEC K- 0.015 CM/SEC
BO&JEW & RICE. BOUWER & RICE.
K- 0.040 CM/SEC K- 0.044 CM/SE-C
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AQUIFER TESTING
SETUP:_ __ _

WELL D) -FZ

DATE OF TEST j.
TYPE OF TEST .5Luj c.- r. ? ~~C

HERIMIT TYPE/ SERIAL# _ _ _ _ __ _ _ _ _

DATA ~TEST #~

DAACOLLECTION RATE IL~
SERIAL#

SCALE FACTOR ____________

- . ~OFFSET____________

INPUT CHANNEL ______ ______

INPUT MODE CTOC/SUR) I___________
STATIC WATER LEVEL (FT/TOC) 2'.C ~K

XD DEPTH (FT/TOC)

DMTIAL XD REFERENCE___________

SLUG DEPTH (FTITOC)__ _________

TIME OF SLUG PLACEMENT___________

ThvE OF WL EQUILIBRATION ___________

NEW XD REFERENCE ____ _______

STAR.T TMMf OF TEST __ _________

END TIME OF TEST,____________
NU I tti 7 *cs 2 o



AQUIFER TESTING
SETUP-WLD ~~i.¶ 33

DATE OF TESTj ' s .* I.
TYPE OF TEST! S LC.-

HERMIT TYPE /SERIAL #1_ ________

DATA COLLECTION RATE

DUCER*_ __ _ __ __ _ __ __ _

SERIAL # _ _ _ _ _ _ _ _ _ _

PSIGI _ _ _ _ _ _ _ _ _ _

SCALE FACTOR I____________
-. OFFSET I

INPUT CHANNEL ____________

TlEST-'.DAT-A;'

IN~PUT MODE (TOC/SUR)I

STATIC WATER LEVEL (FT/TOC) -3 H.Li 7'r.

WELL DEPTH (FT/TOC)

XD DEPTH (FT/TOC)

IZiTAL XD REFERENCE___________

SLUG DEPTH (T/ITOC)

TIME OF SLUG PLACEMENT

Tv OF WL EQUILIBRATION___________

NEW XD REFERENCE __________

START T=M OF TEST

END TIME OF TEST
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wg8M6h--92--oiX
WE1L. OIAMETER- 0.3125 "T, SATURATED SCAMEEN..2 GTh,, 6.5 FT. BORING DIAMETER,, 0..833 FT

TEsr I TEST 2
MINUTES FEET MINUTES F!ET

0 -0.003 0 0.001
O.OO3 0,.03 0.033 0.700
0.0066 0 0.0066 1,835

0.01 0.8m6 0.01 1t.9
0.0133 1.41 0.0133 0.376
0.0066 0.91 0.0366 1.17

0.02 1.18 0.02 1.711
0.0233 1.125 0.0=00 1.760
0.026 1.954 0.02H 1.662

0.05 1.612 0.03 1.641
0.0533 1.79 0.0333 1.761
0.0566 1.763 0.0066 1.673

0.04 1.762 0.04 1.711
0.0633 1.7'w 0.0433 t.5wo
0.0466 1.51 o.0o66 1.510

0.07 1.55" 0.05 1.543
0M0733 1.5e4 0.0733 1.125
0.0os7 1.531 0.07S 1.48

0.08 1.523 0.06 1.5481
0.063= 1.484 0.0833 1.51
0.0a66 1.546 0.0666 t.S,4

0.07 1.448 0.07 1.53
0.0733 1.443 0.0733 I.382
0.07a6 1.421 0.07m6 1.485

0.08 1.502 0.08 1.48
0.0413 1.463 0.0s33 1.451
0.1066 1.414 0.066 1.407

0.01 1.44, 0.19 1.417
0.O113 1.42a 0.0133 1.382
0.0116 1.413 0.0966 1.38S

0.1 1.396 0.12 1.372
0.12•3 1.378 0.1033 1.32,
0.1266 1.363 0.1266 1.324

0.1 1.347 0.11 1.347
0.1133 1.3208 0.1133 1.320
0.1366 1.312 0.1366 1.203

0.12 1.296 0.12 1.215
0.1233 1.28 0.1233 1.251
0.1240 1.271 0.12W 1.249

0.13 1.252 0.13 1.205
0.1333 1.231 0.1333 1.211
0.1386 1.22 0.1356 1.205

0.14 1.206 0.14 1.17
0.1433 1.192 0.1463- 1.107
0.1468 1.179 0.1466 1.140

0.17 1.163 0.15 1.125
0.1•33 1.151 0.1733 1.135
0.176 1.139 0.17,6 1.110

0.16 1.122 0.18 1.101
CIA= 0.1.66 1.001
0.108 1.007 0.15 1.90a

0.17 1.064 0.17 1.0.2
0.1733 1.072 0.1733 1.084
0.1723 1.056 0.1720 1.034

0.18 1.048 0.1a 1.0210.11•11,034 n ImL &Ml

0. 211 0. 2 1 0.1a 1 .000.10 1.006 0.19 0.g,0

0.1933 0.926 0.1933 0.90
0.19W0 0.1 (21ma 0.964

0.2 0.974 0.2 0.6154
0.2033 0.m9 0.2033 0.942
0.2056 0.982 0.206 0.8Lo

0.21 0.9m7 0.21 0.917
0.2133 0.9" 0.2133 0.641
0.21W 0.914 0.21W6 0,631

0.22 0.834 0.22 0,.s
0.2233 0.Mas 0.2233 0.47a
0.228 Ma1 0L22W06 0.603

0.25 0.072 0.23 0.879
0.2333 0.79 0.2333 0.781
0.256 0.76 0.2386 0.831

0.24 0.87 0.24 0.762
0.2433 0.86 0.2433 0.812
0.2468 0.819 0.2466 0.803

0.27 0.74 0.25 0.793
0.2733 0.797 0.233 0.724
0.25W 0.737 0.257 0.771

0.26 0.778 0.28 (.752
0.2=33 0.711 0.2633 0.696
0.266d 0.750 0.2666 0.67,

0.27 0.749 0.27 0.67
0.2733 0.74 0.273= 0.724
0.276 0.73 0.27W6 0.714

0.23 0.721 013 06701
0.2333 0.711 0.2a33 0.688
0.20W 0.705 0.3206 0.608

0.29 0.645 0.29 0.62
0.2133 0.6m 0.2313 0.(o3
0.20W 0.672 0.31 0.64

0.3 0.67 0.3 0.607
0.3033 0.661 0.3=3 0.L6
0.302 0.601 0.326w 0.5O1

0.31 0&457 0.31 0.man
0.3133 0.883 0.3133 0.7230.3104 0.&W 0.31W6 0.816

0.32 0.019 0.32 M.8Y
0.3233 0.813 0.3233 m.e
0.32W 0.004 0.326a M.ul1

0.33 0.597 (X33 0.SeS
0.3333 0.588 0.3=3 0.S73

0.35 0.547 0.35 0.544
0.3868 0.112 0.366 0.502



0.3033 0.477 0.36m 0.466
0.4 0.442 0.4 0.433

o.4186 0.414 0.416 M.40
0.4333 O.3Ow 0.4333 M.379

0.45 0.357 M.45 O.354
O.46 0.332 O.46 0.328

0.5 0.267 0.5 0.218
0.51m3 0.205 0.563 0.202
0.s333 0.249 O.333 0.241

0.55 0.234 0.65 M.234
0.6666 0.218 O.S6m 0.218ass=3 O.• O.53 0.202

0.0 0.142 m.e 0.192
0.7M 0.16 0.7al 0.16

0.6= 0.17 0.166 0.17

0.75 .113 0.75 Milli

0.76 0.151 .766 0.131
0.7633 0.142 O.7633 0.1420.7 O.138 0.7 OL136

0.71 0.126 .8 0.129
0.7333 0M1 0.7333 0.12

0.75 0.113 0.75 0.117
0.78W6 0.0 0.7e66 0.06l
0.7833 0.104 0.7833 0.104

0.8 0.070 0.8 0.101
0,8166 0.074 M.a1e 0.074
0.8333 0,072 0.9333 0.072

0.95 0.066 0.95 mo069

M.ai 0.082 0.9m6 .060
0.9033 0.079 0.963a 0.063

0.9 0.079 Io 0.075
1.210 0.075 O.21a 0.075

0.43 0.0712 1.4 0.072
0.06 o.05 1.6 0.0as0.9m Mom .0W (0.008

.89 0.08 M063
1 0.013 1 0.063

1.2 0.037 1.2 0.041
1.4 O.031 1.4 0.031
1.6 0.025 1.6 0.025
1.8 0.018 1.8 0.012

2 o.01S 2 0.012
3.2 O.01s 3.2 0.012
3.4 0.010 2.4 0.012
a.s O.01S L.6 0.012
2.6 0.012 &.8 0.012

3 0M012 3 0.012
&.2 0.012 3.2 0.012
44 0.00 &.4 0.009
&.6 0.012 4.0 0.012
3.8 0.009 4.6 0.000

4 0.012 4 0.009
4,2 0.0Mo 4.2 0.009
,44 0.012
5t6 0.012 4,0 0.000

L.2 0.012 &L2 0.000

5.8 0.012

* 0.012
6.2 0.012

PEMEABILITY TEST RESULTS FOR GOM-02-OIX
HVORSLEV: HVORStLEV
0.02 CM/SEC 0.2 CUISEC
BOUWER & RIC.* BOU & RICM
0.0066 cMISEC 0066 CL/SEC
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AQUIFER TESTING

WELL ID 6&s?.,c/ "

DATE OF TEST O.*'-~

TYPE OF TEST ~S#~d-A- 4
L

HERMIT TYPE/SERIALL# 549 /ooo a d'6 i Ace-

TEST # 5t

DATA COLLECTION RATE L-0C..

DUCER _ _ __ _ _ _ __ _ _ _

SERIAL # 7-~ab

PSIG /

SCALE FACTOR *a,,~C

OFFSET -. ~

INPUT CHANNEL I___________

TEST -D'AT-A**',*........

INPUT MODE (TOC/SUR)]. -

STATIC WATER LEVEL (FT/TOC)ICo. Ca(-c\

WELL DEPTH (F-rrrOC)

XD DEPTH (FTITOC) ,.• (r\

INITIAL XD REFERENCE

SLUG DEPTH (FTITOC) Co* .

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION___________

NEW XD REFERENCE___________

START TIME OF TEST___________

END TIME OF TEST____________
NOT?-5: s- eo VIA ft

Ah PC-C.L



SETUPAQUIFER TESTING

WELLDM 4.6itz.dfG 'r

DATE OF TEST .7 Z

TYPE OF TEST St-tc. '4

HERMrr TYPEI SERIAL # St

TEST # Sk L

DATA COLLECTION RATE Lot,/

DUCER _ _ __ _ _ __ _ __ _ _

SERIAL #(

PSIG to_____________

SCALE FACTOR /o. cci

-. OFFSET aO 2,4

INPUT CHANNEL____________

TESt DATA _______________

STTCINPUT MODE (TOC/SUR) T o

STTCWATER LEVEL (FTITOC) 6ro.~- Ciwv-r.)

WELL DEPTH (FT/TOC) ?. C, p~jc

XD DEPTH (FT/TOC) (4_, S;

INITIAL XD REFERENCE *e

SLUG DEPTH (FtTrOC) 6,.T. P~ 7

TIME OF SLUG PLACEMENT____________

TIMfE OF WL EQUILIBRATION___________

NEW XD REFERENCE____ _______

START TIME OF TEST___ ________

END TIME OF TEST J___________

iJQIE5. rs r z 2-



WELL GPM- a2-X
WELL DIAMETER- 0.333 FT. SATURATED SCREEN LENGTH- 7. 'r. CR:lNG 0LAMET - 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 0.294 0 0
0.0003 2.014 0.0033 0.072
0.0066 1.616 0.0066 1.733

0.01 2.03 0.01 2.621
0.0133 1.151 0.0133 1.818
0.01a6 1.567 0.0186 1.704

0.02 1.797 0.02 0.373
0.0233 2.104 0.0233 1.902
0.02586 1.612 0.0206 1.707

0.03 1.74 0.03 1.733
0.0533 1.726 0.0333 1.068
0.0366 1t.7o 0.0356 1 .O4

0.04 1.t11 0.04 1.&82
0.0433 1.84 0.0433 1.537
0.0608 1.615 0.0466 1.5419

0.07 1.70 0.07 1.54
0.0533 1.701 0.0533 1.506
0.076 1.760 0.0768 1.463

0.0M 1.711 0.06 1.434
0.0633 1.652 0.0633 1.435
0.0866 I.53 0`06o6 1.410

0.07 1.530 0.07 1.382
0.0733 1.542 0.0733 1.343
0.0776 1.4 0.076W 1.347

0.1, 1.586 0.01 1.3206
0.0433 1.452 0.0833 1.301
0.0868 1.23 0.106 1.214

0.11 1.508 0.09 1.274
0.0933 1.492 0.0133 1.242
M.O6ON 1.47 0(116o 1.227

0.12 1.458 0.1 1.203
0.1033 1.432 0.1033 1.186
0.1066 1.42 0.1066 1.07

0.11 1.304 0.11 1.054
0.1133 1.385 0.1133 1.130
0.1610 1.119

0.12 1.353 512 1.103
0.1233 1.334 0.1233 1.087
0.12W _ 1.318 0.1285 1.072

0.13 1.30 0.13 1.051
0.1333 1.284 0.1333 1.0.4
0.13566 1.274 0,156 0.933

0.14 1.255 0.164 1.92
0.1433 1.213 0.1433 O.907
0,16 1.141 0M168 0.98

0.17 1.21M 0.17 0.901
0.173m 1.113 0.1733 0.866
0.176 1.182 07IS6 0.`33

0.18 1.167 0.18 0.a81
0.1833 1.154 0.1833 0.607
0.1866 1.141 0.18 0.615

0.17 1.05 0.17 0.803
0.1733 1.113 0.1733 0.793
0.1796 1.1 0.1796 0.854

0.12 1.01 0.I 0.841
0.18=r 1.070 0.1833 0.782
0.126 1.0082 0.1066 0.815

0.19 1.05 0.19 0.36w
0.1933 1.037 0.1393 0.703
0.21 1.027.9 0.168 M717

0.2 1.015 0.2 0.702
0.2033 1.002 0.2233 0.a68
0.2066 0.96 0.206 0.743

0.21 0.09 0.21 0.738
0.2133 0.97 0.2133 0.705
0.2156 0.589 0.2166 0.717

0.24 0.888 0.22 0.702
0.2233 0.98 0.2233 0.632
0.2260 0.89 0.2206 0.61

0.25 0.61 0.25 0.613
0.2533 0.987 02533 0.67r
0.236 0.61 0.2388 0.594

0.24 0.8ma 0.24 0.5
0.2433 0.879 0.2433 0,572
0.246 0.861 0.2466 0.572

0.27 0.806 0.25 0.513
0.2533 0.65 0.2733 0.584
0.2566 0.841 0.256 0.5,4

0.28 0.841 0.26 052
0.2833 0.775 0.2833 0.372
0.2565 0.815 0.286 o,518

0.27 O.756 0.27 0.512
0.2733 0.8 0.2733 0.503
0.7 0.779 0.2796 0.406

0.28 0.704 0.28 0.25
0.283,3 0.774 0.2843 0.S31
0.32 0.705 0.23 0.471

0.32 0.750 0.23 0.612
0.2333 0.702 0.2931 0.L04
0.205 0.743 0.329 0.449

0.32 .9 0.3 0.49
0.3266• .3 0.3033 0.483
0.338 0.724 0.306 0.471

0.31 0.714 0.31 0L471

0.3133 0.705 0.3133 0.464
0.31 0.702 0.3108 3455

0.32 0.607 0.32 0.449
0.3833 0.67 0.3233 0.440
0.34 0.553 0.324 0.433

0.416 0.673 0.33 0.64I
0.3333 0.57 0.3333 0.42

0.35 0.8735 0.5 0.243
0.8007 04 0.2a0.3SWI O.578 0.3633, 0.332

M`4 0.55 114 0.300

0.4168 0.531 CLOW( 0.254
0.4333 0.Sm 0L4333, 0.202

0.45 0.487 0.46 0L243
0.4W8• L471 0`48G 0.221

0.4833 0.452 0.4833 0.205
0.5 0.430 0.5 0.192

0.5168 0.423 0.5166 0.177
0.3333 0.411 0.5333 0.164

0.56 0.306 0.5a 0.151



0.5•6 0.365 0a56s6 0`130
0.5833 0.376 0a5s33 0.129

0,6 0,366 0.6 0.12
0.616 0.357 0.616 0.11
0.M333 0.351 0.633 0.104

0.65 0.344 0.5 0.006
0.Mem 0.335 0.6 0.001
0.66m 0.332 0.M63 0.065

0.7 0.325 0.7 0.079
0.7166 0.319 0.7166 0.072
0.7333 0.316 0.7333 0.060

0.75 0.300 0.75 0.083
0.766 0.306 0.766 0.06
0.7633 0.303 0.7533 0.056

0.8 0.297 0.8 0.05
0.8166 0.204 0.0166 0.05
0.8333 0.204 0.833 0.044

0.85 0.287 0.85 0.044
0.8 0.287 0.866 0.041
0.8833 0.254 0.8833 0.037

0.9 0.281 0.0 0.034
0.M1oe 0.281 0.91M6 0.034
0.9=33 0.278 0.9333 0.031

0.96 0.27a 0.95 0.031
0.966 0.275 0.966 0.028
0.933 0.275 0.9633 0.025

1 0.272 1 0.L25
1.2 0.250 1.2 0.015
1.4 0.256 1.4 0.009
1.6 0.258 1.6 0.000
1.8 0.256 1.8 0.000
2 0.256 2 0.006

2.2 0.253 2.2 0.008
2.4 0.256 2.4 0.006
2.6 0.253 2.6 0.003
2.8 0.253 2.8 0.00

3 0.253 3 0.006
&2 0.253 3.2 0.006
3.4 0.253 3.4 0.006
&6 0.253 U6 0.006
318 0.253 &8 0.006

4 0.253 4 0.006
4.2 0.253 4.2 0.006
4.4 0.253 4.4 0.003
4.6 0.253 4.6 0.o06
4.8 0.253 4.8 0.006

5 0.253 5 0.006
5.2 0.253 5.2 0.006
5.4 0.253
5.4 0.240
5.8 0.253

a 0.253
6.2 0.249
0.4 0.253
8.6 0.240
6.8 0.253

PERMEABITY TEST RESULTS FOR GOM-a2-0
HCORSLEV: HVO :SLEY:
'0017 CM/SEC 0.0a2 CM/SEC"IJ)UW & RICE* BOUWER & RICE

SCM/SEC a.071 CM/SEC
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AQUIFER TESTING

WELL ID Cji ?-0c

DATE OF TEST IO.oc-q..

TYPE OF TEST s .jC w- _/Z. ,L'4 ,%

HERMIT TYPE/SERIAL # J6ooS/a~,ez

TEST # -59-L 2.

DATA COLLECTION RATE Lo G_

DUCERý

SERIAL # 1LO't(atL

SCALE FACTOR /.a

OFFSET -e).*34

INPUT CHANNEL

TEST ;DATA::.

INPUT MODE (TOC/SUR) T- c-

STATIC WATER LEVEL (FT/TOC) 1s .71 e'

WELL DEPTH (FT/TOC) , S

XD DEPTH (FT/TOC) 1 . S

IiTIAL XD REFERENCE 0.0

SLUG DEPTH (FTITOC) .3*

NEW XD REFERENCE

START TIME OF TEST__ ________

END TIME OF TEST,____________

NOTE5: 0,4r ?

t. .



AQUIFER TESTING

WELLD M 4~~z/ edZ

DATE OF TEST lo~o .7t.

TYPE OF TEST .e ~

HERMIT TYPE/*SERIAL # ~'*',/c ~y
TEST # __51t- ____L___

DATA COLLECTION RATE Lot.¶

DUCER _ _ _ _ _ __ _ _ _ _ _

*SERIAL # ?-fo4C.YAi

PsIG 1

SCALEFACTOR 00 1

- ~~OFFSET-ec'
INPUT CHANNEL I

-TEST-'DATA: ........__ ___ __

INPUT MODE (TOC/SUR) ¶ .

STATIC WATER LEVEL (FTlTOC) 6 .

WELL DEPTH (FT/TOC) r. S

XD DEPTH (FT/TOC) 9-Y. 5s

INITIA.L XD REFERENCE 0.00

SLUG DEPTH (FTITOC) o

TIME OF SLUG PLACEMENT ____________

TIME OF WL EQUILIBRATION __________

NEW XD REFERENCE

START TIME OF TEST ___________

END TIME OF TEST____________
NOTE5~: zo 2-



WELL GOtd-92-03X
WELL DIAMETER- 0.333 FT. SATURATED SCREEN LENGTH- &7FT, BORIlNG OLAMETE- 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET0 0.750 0 -0.003

0.0033 1.359 0.0033 1.401
0.0058 0.825 0.0058 0.632

0.01 -0.265 0.01 1.521
0.0133 1.138 0.0133 -0.142
0.0166 1.132 0,0180 0.768

0.02 1.86 0.02 1.454
0.0233 taw 0.0233 1.711
0.0248 1.704 0.02W 1.415

0.03 1.583 0.03 1.436
0.03 1.466 0.033 1.483
0.05,6 1.413 0.056 1.48

0.04 1.461 0.04 1.445
0.0433 1.547 0.0433 1.429
0.066 1.454 0.0466 1.413

0.05 I.S2 0.05 1.318
0.07 1.42 0.0s" 1.391
0.076 1.403 0.076m 1.302

0.06 1.437 0.06 1.347
0.0633 1.437 0.0633 1.325
0.066 1.445 0.06M 1.302

0.07 1.432 0.07 1.315
0.0733 1.42 0.0733 1.315
0.07W6 1.421 0.0766 1.277

0.01 1.32 0.01 1.285
0.0•33 1.372 0.0533 1.217
0.0866 1.358 0.066 1.248

0.09 1.358 0.09 1.223
0.0933 1.325 0.01=3 1.214
0.01M 1,239 0.1m 1.201

0,1 1.293 0.1 1.182
0.1033 1.22 0.1033 1.178
0.1266 1.215 0.1266 1.157

0.11 1,25a 0.11 1.106
0.1133 1.252 0.1133 1.141
0.1366 1.239 0.1166 1.110

0.12 1.227 0.12 1.110
0.1233 1.223 0.1233 1.078
0.124 1.211 0.1266 1.014

0.13 1.191 0.13 1.005
0.1=33 1.171 0.1533 1.065
0.15W 1.103 0.1536 1.046

0.14 1.151 0.14 1.037
0.1433 1.141 0.1433 1.091
0.1146 1.129 0.1466 1.012

0.15 1.110 0.17 1.008
0.1533 10113 0.133 0.93
0.176 1,103 0.176 0.983

0.18 1.087 0.11 098
0.1=3 1.078 0.186 0.964
0.19 1.005 0.19 0.966

0.17 1,075 0.17 0.948
0.1733 1.026 0.1733 0.933
0.172G 1.05 0.172d 0.89

0.203 0.94 0.3 0.841
0.1833 1.091 0.2066 0.838

0.21 1,019 0.21 0.8250.19 1.005 0.19 O,"a
0.13•3 0.9m 0.1933 0.871
0.1o6 0.w 0. 196 0.89

0.2 0.974 0.2 0.85&
0.2033 0.954 0.2033 0.841
0.2026 o.90 0.2000 0.28•

0.21 0.898 0.21 0.774
0.2133 0.09m 0.2133 0.812
0.21W6 0.89= 0.2166 0.789

0.22 089 0.24 0.72a
0.2233 -0.914 0.2233 0.747
0.224 0.704 0.2246 0.784

0.23 0.87 0.23 0.774
0.2333 0.841 0.2333 0.715
0.2536 0.873 0.2356 0.750

0.24 0.82 0.24 0.740
0.2433 0.85e 0.2433 0.743
0.2646 0.807 0.2466 0.733

0.25 0.647 0.25 0.76
0.2533 0.841 0.2533 0.714
0.2756 0.734 0.2576 0.700

0.28 0.M8a 0.26 0.L74
0.2533 0.815 0.2833 0.618
0.28W 0.8m1 0.2W6 0.645

0.27 0.755 0.27 0.68
0.2733 0.797 0.2733 0.62n
0.2760 0.747 0.2766 0.613

0.28 0.781 0.20 0.m1
0.2033 0.774 0.2333 0.084
0.2W86 L7,71 0.20W .6O

0.29 0.755 0.23 0.5=7
0.2313 0.755 0.2133 0.87
0.312 0.746 0.312 0.583

0.3 0.74 0.3 0.613
0.3033 0.73 0.3033 0.564
0.3m66 0.727 0.3266 0.5

0.31 0.717 0.31 0.557
0.3133 0.711 0.3133 0.515
0.315 0.708 0.3165 0.521

0.32 0.702 0.32 0.L75
0.3233 0.892 0.3233 0.464
0.3264 .5 0.320 0.au

0.33 0.18333 43 0.407
0.3333 0.571 0.3333 0.536

0.35 0.84 .35 0.521
0.345 0.81a 0.4 0.437
0.3&33 0.5s M0.333 0.464

0.4 0.Mu2 0.4 0.430
0.4166 0.337 0.4166 0.407
0,4333 0.515 0.4333 0.325

0.455 0.491 0.AS 02383
80 1 ~~0.4Wa038i

Ha0.4833 0L320
0.5 M"42 0.5 O.309

0.3158 0.423 0.51m8 11294
0.5333 0.408 0.5=3 0.281

0.55 0.401 0.55 0L25S



0.5w 0.365 0.5m 0.256
0.5a33 0.379 0.58M 3 0.246

0.6 0.37 0.6 0.234
0.M16m 0.357 0.6166 0.227
0.e33= 0.347 0.6333 0.218

0.65 0.344 0.65 0.208
0.M 0.335 0.6 0.202
0.6533 0.325 0.633 0.196

0.7 0.322 0.7 0.16M
0.7166 0.316 0.7166 0.183
0.7333 0.306 0.7333 0.18

0.75 0.306 0.75 0.17
0.766 0.3 0.7656 0.167
0.7833 0.294 0.7 0.164

0.6 0.29 0.8 0.154
0.6166 0.267 0.5166 0.154
0.8333 0.281 0.8333 0.151

0685 0.278 0.85 0.145
0.666 0.278 0.666 0.142
0.8833 0.271 0.8633 0.139

0.9 0.268 0.9 0.135
0.9160 0.266 0.9165 0.132
0.933 0.262 0g3 0.132

0.96 0.259 0.95 0.126
0.9m 0.250 0.966 0.126
0M9833 0.256 0.963 0.123

1 0.253 1 0.12
1.2 0.224 1.2 0.094
1.4 0.215 1.4 0.062
1.6 0.206 1.6 0.069
1.8 0.196 1.8 0.06

2 0.192 2 0.0o6
2.2 0.108 2.2 0.05
2.4 0.183 2.4 0.044
2.6 0.18 2.6 0.041

s8 0.177 2.8 0.037
3 0.173 3 0.034

3.2 0.17 3&2 0.031
3.4 0.17 3&4 0.031
3.8 0.167 3.6 0.031
3.8 0.167 348 0.028

4 0.164 4 0.028
4.2 0.167 4.2 0.026
4.4 0.161 4.4 0.026
4.6 0.164 4.6 0.025
4.8 0.161 4.8 0.028

s 0.161 5 0.028
5.2 0.161 5.2 0.028
54 0.164 54 0.028
5.6 0.161 5.8 0.028
5.8 0.161 5.8 0.028

6 M.025
6.2 0.026
6.4 0.025
6.6 0.025
6.6 0.025

7 0.022
7.2 0.02S
7.4 0.025
7.6 0.025
7.8 0.025

8 0.025
8.2 0.025

PERMEABIUTY TEST RESULTS FOR GOM-22--o
H.ORSLEV: HINORSLEV:
0.0013 CM/SEC 0.0016 CMISEC
BOUWVE & RJCE OUI S RICE.
0.004 CWSEC% 0.0649 CM/SEC
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AQUIFER TESTING

WELL MD 3~'-?.~ /'
DATE OF TEST /oOC? I **L

TYPE OF TEST 5 -c 4 -

HERMIT TYPE! SERIAL # 1deC d, -Ad

TEST # -564 0.-

DATA COLLECTION RATE '-J c

DUCER ____________

SERIAL # Z~

PSIG

SCALEFACTOR /.0

- ~~OFFSET -. 7

INPUT CHANNEL 0#

TSDATA ___________

INPUT MODE (TOC/SUR) Iro C
STATIC WATER LEVEL (FTJTOC) &.1A/

WELL DEPTH (FTITOC) 7-.

XD DEPTH (FTJTOC) ~

INITIAL XD REFERENCE o

SLUG DEPTH (FT/TOC)

TlIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE __________

START TIME OF TEST

END TIME OF TEST

N0ES .~s joU



AQUIFER TESTING

WELLID e6oor- ?~Zx 4

DATE OF TEST ,o.t

TYPE OF TEST ;;o,~

HERMIT TYPE/SERIAL # /,; 2

DATA COLLECTION RATE '~

DUCER

SERIAL # ZoW~

PSIG ,

SCALE FACTOR .e.o

- ~~OFFSET -. 7

IINPUT CHANNEL '

-T..EST. D TA _ _ _ _ _ __ _ _ _ _

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT/TOC) _7 _.7 r

WELL DEPTH (FT/TOC) s7?

XD DEPTH (FTITOC)Q s

IRiTIAL XD REFERENCE

SLUG DEPTH (FTITOC) 9'

TIME OF SLUG PLACEMENT

TIME OF WL EQUJILIBRATION ___________

NEW XD REFERENCE____ _______

START TIME OF TEST__ ________

END TIME OF TEST____________

NOThS5: r~ts r ~a. e



WELL GO-02-0-4X
WELL DIAMETER- 0.333FT, SATURATE SCREEN LENGTH- 5.9 FT. BoCING DLAME'T:., 0.a33 FT

TEST I TEST 2

MINUTES FEET MINUTES FEET

0 0.145 0 O.058

0.0033 0.9m 0.0033 2.368

e 0.008 1.008 0.006 1.018
0.01 0.948 0.01 2.052

0.0133 0.396 0.0133 0.819

0.016a 0.8OS 0.0186 1.492

0.02 1.37S 0.02 1.504

0.0233 1.73 0.0233 1.489

0.0206 1.442 0.026 1.404

0.03 1.304 0.03 1.312

0.0333 1.334 0.0333 1.233

0.0386 1.258 0.0360 1.183

0.04 1.179 0.04 1.094

0.0433 1.116 0.0433 1.024

0.0468 1.04 0.0486 0.955

0.05 0.977 0.05 0.907

0.0533 0.914 0.0533 0.844

0.0566 0.847 0.0566 0.787

0.06 0.793 0.06 0.733

0.0633 0.743 0.0633 0.683

M.o6s 0.689 0.0666 0.629

0.07 0.e38 0.07 0.588

0.0733 0.585 0.0733 0.537

0.0786 0.556 0.0766 0.515

0.08 0.515 0.06 0.409

0.0833 0.477 0.0633 0.430

0.0M66 0.449 0.066 0.411
0.09 0.411 0.09 0.362

0.0933 0.382 0.0933 0.36

0.MO6O 0.354 0.096 0.325

0.1 0.354 0.1 0.303

0.1033 0.306 0.1033 0.272

0.10We 0.254 0.106 0.265

0.11 0.265 0.11 0.250

0.1133 0.246 0.1133 0.L27

0.1166 0.227 0.11M 0.205

0.12 0.215 0.12 0.199

0.1233 0.196 0.1233 0.177

0.1266 0.163 0.1256 0.177

0.13 0.17 0.13 0.151

0.1333 0.164 0.1333 0.158

0.1366 0.148 0.1366 0.142

0.14 0.139 0.14 0.135

0.1433 0.132 0.1433 0.123

0.146 0.123 0.1406 0.12
0.15 0.113 0.15 0.107

0.1533 0.107 0.1533 0.104

0.176 0.101 0.176 0.004

0,16 0.064 0.1a 0.063

0.1633 0.068 0.1033 0.063
0.1666 0.065 0.1665 0.079

0.17 0.079 0.17 0.075

0.1•33 0.0753 0.1733 0.063

0.1766 0.05 0.1706 0.0M3
0.2 M.0s 0.28 0.044

0.2a33 0.043 0.1833 0.043
0.12 0.06 0.166 0.054

0.19 0.051 0.19 0.037
0.1933 0.053 0.1033 0.056
0.1966 0.017 0.2196 mos1

0.2 0.047 0.2 0.037

0.2033 0.047 0.2033 0.047

0.2066 0.044 0.2066 0.034
0.21 0.041 0.21 0.037

0.2133 0.041 0.2133 0.041

0.2366 0.031 0.236 0.041

0.22 0.037 0.22 0.027

0.2233 0.024 0.2233 0.'4

0.2266 0.024 0.2266 0.024

0.23 0.024 0.25 0.021

0.2533 0.025 0.2333 0.061

0.2566 0.031 0.230 0.0L51

0.24 0.025 0.24 0.028

0.2433 0.028 0.2433 0.028

0.2466 0.022 0.246 028

0.2528 022 0.27 .L0

0.2533 0.025 0.2533 0.020

0.25M 0.025 0.258 0.015

0.25 0.035 0.26 0.015

0.2833 0.026 0.233 0.025

0.2786 0.022 0.26 0.016

0.29 0.018 0.29 0.016
0.213 0.018 O.253 0.015



0.29 me0016 0.2906 0.015
0.3 0.018 0.3 0.016

0.3033 0.018 0.3033 0.015
0.3068 0.015 0,3066 0.015

0.31 0.015 0.31 0.018
0.3133 0.015 0.3133 0.018
0.31M6 0.015 0.31M6 0.015

0.32 0.015 0.32 0.015
0.3233 0,015 0.3233 0.012
0.3266 mol1 0.3286 0.012

0.33 0.015 0.33 0.000

0.3333 0.015 0.3333 0.012
0.35 0.015 0.35 0.012

0.38M 0.012 0.3066 0.012
0.3633 0.012 0.3833 0.012

0.4 0.009 0.4 0.000
0.41M6 0.000 0.416a 0.000
0.4333 0.009 0.4333 0.006

0.45 0.000 0.45 0.009
0.46` 6 0.009 0.466 0.006
0.4633 0.009 0,4633 0.006

0.5 0.000 0.5 0.006
0.5168 0.006 0.5166 0.006
0.5333 0.009 0.5333 0.006

0.55 0.006 0.55 0.006
0.5866 0.006 0.566 0.006
0.5833 0.008 0.5833 0.006

0.6 0.006 0.6 0.006
0.861 0.006 0.8180 0.00
0.6333 0.006 0.6333 0.003

0.65 0.006 0.65 0.003
0M666 0.006 0.66 0.003
0.m33 0.006 0.6833 0.006

0.7 0.009 0.7 O.003
0.7108 0.003 0.7166 0.003
0.7333 0.00 0.7333 0.003

0.75 0.003 0.75 0.003
0.766 0.006 0.766 0.003
0.7633 0.006 0.7833 0.003

0.6 0.003 0.8 0.003
0.8180 0.003 0.8106 0.003
0.6333 0.003 0.8333 0.003

O.65 0.003 0.65 0.003
0`.8"6 0.003 0.66 0.003
0.6833 0.003 0.6633 0.003

0.9 0.003 0.9 0.003
0.9166 0.003 0.9186 0.003
0.9m33 0.003 0.93.3 0.003

0.95 0.003 0.95 0.003
0.M 0.003 0.96m 0.003
0.9833 0.003 0.9833 0.003

1 0.003 1 0.003
1.2 0 1.2 0.003
1.4 0 1.4 0
1.6 0 1.6 0
1.8 0 1.8 0.003

2 0 2 0.003
2.2 0.003 2.2 0
2.4 0.003 2.4 0
2.0 0.003 2.i 0.003
2.8 0 2.8 0.003

3 0 3 0.003
3.2 0 3.2 0
3.4 0 3.4 0.003
3.6 0
3.8 0

4 0
4.2 0
4.4 0
4.6 0
4.8 0

5 0
5&2 0
&4 0
5.0 0
U. 0

PERMEABIUTY TEST RESULTS FOR GOM-2--O0(
HVORSLEV: HYORSLEV:
K- 0.013 CLVSEC K- 0.013 CM/SMC
sOUWR & aICE. 8OUWeR & RIM
K- 0.038 CM/SEC K- 0.039 CM/SEC
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SETUPAQUIFER TESTING

WELLI~ M r'.o-x//

DATE OF TEST o t.

TYPE OF TEST

HERMIT TYPE/SERIAL # ~~. .*

* ~~TESTr# 5Sc.~- ..

DATA COLLECTION RATE Lo.

DUCER _ _ _ _ __ _ _ _ _ _

SERIAL # 7- c"

SCALE FACTOR

-OFFSET 3

INPUT CHANNEL

TE~sT .A............

STATIC MODE (TOC/SUR)T -

STTCWATER LEVEL (FT/TOC) 1

WELL DEPTH (FTITOC)

XD DEPTH (FT/TOC) ~.

INITIAL XD REFERPENCE ,

SLUG DEPTH (PT/TOC) ~Za

TIME OF SLUG PLACEMENT_____________

TIME OF WL EQUILIBRATION___________

NEW XD REFERENCE ___________

START TIME OF TEST _________

END TIME OF TEST____________

NOTF-: 7-fsr MAP t

LU -7~ wic. "t t r



AQUIFER TESTING. ~SETUP:________________

WELL ID c !479.Z.~ - L
DATE OF TEST iO?-- -

TYPE OF TEST . 7

HERMIT TYPE I/SERIAL # 'se loo7....

TEST # e-C

DATA COLLECTION RATE Lc.

DUCER

SERIAL # z

PSIG

SCALE FACTOR

OFFSET m..~

INPUT CHANNEL I

TSDAA

INPUT MODE (TOCISUR) C.

STATIC WATER LEVEL (FT/TOC) ,.fo¶)

WELL DEPTH (FTJTOC) .a/(vŽ

XD DEPTH (FTITOC) (Pc

INITIAL XD REFERENCE

SLUG DEPTH (FTITOC) 2. (f)

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE __________

START TIME OF TEST___________

END TIME OF TEST___________

NOTE5.S - 5 r/ 22

. . . .



WELL G6M-02-601
WELL O.AMETEA- 0.333 FT. SATURATED SCREEN LENGTH- 6.2 FT. BCRING OLAMETER - 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 0.000 0 0.012
0.0033 0.17 0.0033 0.069
0.0016 1.499 0.0006 2.242

0.01 1.714 0.01 0.951
0.0133 1.050 0.0133 1.869
0.0166 1.013 0.0166 0.36

0.02 0.207 0.02 1.031
0.0233 1.755 0.0233 1.635
0.026a 1.410 0.028a 1.44S

0.03 1.386 0.03 1.3820033 120 0.0333 i2'9•
0.0346 1.233 0.036• V20

0.04 1.10 0.04 1.157
0.0433 1.097 0.0433 1.066
0.0486 1.031 0.0486 1.001

0.05 0.97 0.05 0.97
0.0=33 0.92 0.0533 0.914
0.0.56 0.863 0.0566 0.857

0.00 0.09 0.06 0.M0e
0.0533 0.771 0.0633 0.788
0.0866 0.724 0.6 0.714

0.07 0.683 0.07 0.66
0.0733 0.635 0.0733 0.642
0.0766 0.004 0.0766 0.6

0.05 0.56 0.05 0.562
0.0833 0.537 0.0833 0.531
0.0860 0.502 0.066 0.499

0.09 0.471 0.00 0.471
0011 0,442
0.0966 0.42

0.1 0.395 0.1 0.392
0.1033 0.37a 0.10W3 0.37
0.1000 0.36 0.1066 0.347

0.11 0.335 0.11 0.328
0.1133 0.332 0.1133 0.309
0.1166 0.297 0.1168 0.294

0.12 0.287 0.12 0.278
0.1233 0.265 0.1233 0.262
0.1206 0.249 0.1268 0.246

0.13 0.237 0.13 0.234
0.1333 0.221 0.1333 0.221
0.1366 0.211 0.1386 0.211

0.14 0.202 0.14 0.19
0.1433 0.169 0.1433 0.16
0.14656 0.18 0.1466 0.16

0.15 0.173 0.15 0.17
0.1533 0.164 0.1533 0.161
0.156a 0.151 0.1560 0.154

0.16 0.151 0.16 0.148
0.1633 0.145 0.1633 0.139
0.166 0,136 0.166 0.132

0.17 0.126 0.17 0.126
0.1733 0.123 0.1733 0.12
0.1766 0.117 0.1766 0.117

0.18 0.113 0.18 0.11
0.1833 0.104 0.1133 0.107
0.1868 0.101 0.1866 0.101

0.19 0.096 0.19 0.096
0.1903 0.094 0.1933 0,091
0.196 0.091 0.1966 0.066

0.2 0.066 0.2 0.055
0.2033 0.085 0.2033 0.082
0.206a 0.079 0.200a 0.079

0.21 0.075 0.21 0.079
0.2133 0.075 0.2133 0.072
0.2166 0.072 0.2166 0.006

0.22 0.060 0.22 0.069
0.2233 0.069 0.2233 0Mo66
0.2256 0.066 0.2266 0.053

0.23 0.063 0.23 0.063
0.2333 0.063 0,2333 0.00
0.2366 0.00 0.236 0.05a

0.24 0.00 0.24 0.066
0.2433 0.056 0.2433 0.053
0.246a 0.05 0.2446 0.053

0.25 0.053 0.25 0.053
0.2533 0.05 0.2533 0.05
0.2566 0.06 0.2566 0.00

0.26 0.05 0.28 0.047
0.2533 0.047 0.2633 0.047
0.2666 0.047 0.2666 0.044

0.27 0.047 0.27 0.044
0.2733 0.044 0.2733 0.044
0.2700 0.044 0.27 0.041

0.28 0.044 0.25 0.O44
0.233 0.044 0.2633 0.041
0.286 0.041 0.286 0.041

0.29 0,041 0.29 0.0L7
0.2933 0.041 0.2933 0.037
0.29W 0.037 0.296 0.037

0.3 0.037 0.3 0.037
0.3033 0.037 0.3033 0.034
0.300a 0.037 0.3006 0,034

0.31 0.037 0.31 0.0O4
0.3133 0.034 0.3133 0.034
0.31W 0.034 0.3166 0.004

0.32 0.034 0.32 00L31
0.3233 0.034 0.3233 0.031
0.3200 0.034 0.3206 0.031

0.33 0.034 0.33 0.031
0.3333 0.034 0.3333 0.031

0.35 0.031 0.35 0.028
0.36e6 0.028 0.36w 0.025
0.38•3 0.028 0.3833 0.022

0.4 0.026 0.4 0.025
0.416 0.025 0.4166 0.022
0.4333 0.025 0.4333 0.022

0.45 0.025 0.45 0.022
0.466 0.022 0,4606 0.018
0.4833 0.022 0.4833 0.016

0.5 0.022 0.5 0.018
0.S166 0.022 0.5166 0.018
0.5333 0.022 0.5333 0.016

0.55 0.022 0.55 0.016



0.5m66 0.022 0.5606 0.015
0`.833 0.022 0.s533 0.015

0.6 0.018 0.8 0.015
0.6166 0.018 0.61M6 0.015
0.6333 0.018 0.6333 0.015

0.65 0.018 0.65 0.015
0.6 0.018 0.66 0.015
0.6833 0.018 0.6833 0.015

0.7 0.016 0.7 0.015
0.7166 0.016 0.7168 0.015
0.7333 0.016 0.7333 0.015

0.7s 0.018 0.75 0.015
0.7166 0.018 0.78w 0.012
0.7833 0.018 1.63 0.015

0.8 0.018 0.8 0.012
.8t20 0.018 81 0.015

0.84 0.015 a.s 0.012
0t8o 0.018 0.85 o.01s

2.8 0.018 0.8 0.012
0.a&33 0.018 0.83 0.012

0.9 0.018 0.9 0.012
0.914 0.015 3le 0.012
0.9= 0.018 0.96 0.012

0.95 0.018 0`9s 0.012
0.9m mole 4.9m 0.012
04 0.015 0.92 0.012

4 mo4e 1 0.012
1.2 0.015 1.2 0.012
1.4 0.0s 1.4 0.012
1.6 0.015 1.5 0.012
1.8 0.015 1.8 0.012

2 5.41 2 0.012
2 0.015 1.2 0.012

.4 0.015 6-4 0.012
le6 0.015 z 0.012

6.2 0.015 z 0.012
3 0.016 3 0.012

6.2 0.01$ 3.2 0.0123.4 0.015 3.4 0.012

3.6 0.0123.8 0.012

4 0.012
4.2 0.012
4.4 0.012
4.6 0.0124.8 0.012

S 0.012
5.2 0.012
&.4 0.012

K C0 0.0125.a 0012
a 0.012

8.2 0.012
6.4 0L012
6.1 0,01 2
8.8 0M012

7 0.012
7.2 0.012
7.4 0.012
7.0 0M012

ERME.ABIUT TEST RESULTS FOR GMd-g2--(M
4VORSLEV: HVOflSLEV:

K,, 0.011 CMISE-C K-, 0.010 C/E

OuE & RICE: BOUWER & RICE:
K- 0.01 CM/ISC K- 0.031 CM/SEC
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AQUIFER TESTING

WELL ID 6-

DATE OF TEST ~*C T

TYPE OF TEST •'~ ~

HERMIT TYPE/ISERIAL# s'Sif eo / ,irc,~z

TEST # •~

DATA COLLECTION RATE

DUCER.. ............. ___.....

SERIAL # 20 YýA

PSIG i

SCALE FACTOR c,

OFFSET-.0'

INPUT CHANNEL____________

TESTTZATA____________

INPUT MODE (TOC/SUR) rc.

STATIC WATER LEVEL (FTITOC) -L 32 vc

WELL DEPTH (FTJTOC) '42.!rV -

XD DEPTH (FTJTOC) -42

IDiTIL XD REFERENCE

SLUG DEPTH (FT/TOC)

TIME OF SLUG PLACEMENT ___________

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST__ ________

END TIME OF TEST,____________
NOTI-: S.& 7- f OuSsn4o



AQUIFER TESTING
SETUP:

WELLD M 6j~w z~c /t

DATE OF TEST ,

TYPE OF TEST se-/ ,-

HERMIT TYPE I SERIAL # 3 as i~~2

* ~~TEST # S

DATA COLLECTION RATE Lio

DUCER:_ _ _ _ _ __ _ _ _ _ _

SERIAL # Z*q

PSIG ,

SCALEFACTOR oo/

- ~OFFSET -

INPUT CHANN~EL /

.TEST DATA _____ ______ _____

INPUT MODE (rOC/SUR) Ire

STATIC WATER LEVEL (FTITOC) 66c. 3 (aj-c-)

WELL DEPTH (FTrrOC)1  ~c

XD DEPTH (ET/TOC)

WIiTIAL XD REFERENCE___________

SLUG DEPTH (FTITOC)___________

TIME OF SLUG PLACEMENT ___________

TIME OF WL EQUILIBRATION ___________

NEW XD REFERENCE___________

START TIME OF TEST__________

END TIME OF TEST____________

NO ES -vc rd i.

* . .



WE.L G6M-02-061
WELL OIAMETERS 0,333 FT, SATURATE) SCREEN LENGTH,- 6.7 FT. BORING DLAMETR'- 0.633 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 0.003 0 0.012
0.0033 0.025 0.0033 0.778
0.0a66 1.325 0.0066 1.094

0.01 1.48 0.01 1.48
0.0133 0.430 0.0133 0.784
0.0166 1.151 0.0166 1.556

0.03 1.723 0.02 1.024
0.0233 1.404 0.0233 1.423
0.02W3 1.395 0.0236 1.337

0046 0.2a 0.03 0.247
0.0333 0.7t 0.0333 1.1830MOW• 1.135 M0.0eG 1.061

0.04 1.074 0.04 1.011
0.0433 0.964 0.0433 0.94s
0.0466 0.92 0.0466 0.879

0.07 0.553 0.05 0.525
0.0733 0.793 0.0733 0.742
0.0506 0.47 0.076 0.711

0.06 0.,a2 006 0 481
0.0633 0.842 0.0833 0.513
0.080. 0.582 0.06 0.53

0.07 0.573 0.07 0.5a3
0.0733 0.S12 0.0733 0.40
0.0766 0.30" 0.0766 0.,2

0.18 0.24 0.0 0.-42
0.1O33 0.414 0.0833 0.23a
0.0866 0.382 0.1066 0.35

0.11 0.337 0.11 0.338
0.1133 0.328 0.1133 0.313
0.0166 0.303 0.0206 0.29

0.1 0.284 0.1 0.271
0.1033 0.215 0.1033 0.253
0.12o6 0.246 0.1266 0.234

0.11 0.23 0.11 0.218
0.1133 0.211 0.1133 0.199
0.1166 0.196 0.1166 0.126

0.12 0.183 0.12 0.18
0.1233 0.173 0.1233 0.164
0.1266 0.101 0.1246 0.151

0.13 0.140 0.13 0.139
0.1333 0.130 0.1333 0.120
0.1366 0.120 0.1366 0.123

0.14 0.12 0.14 0.117
0.1433 0.113 0.1433 0.107
0.14W6 0.107 0.1466 0.101

0.15 0.09• 0.17 0.061
0.1733 0.063 0.1S33 0.088
0.17Sa 0.06 0.1788 0.062

0.18 0.0862 0.18 0.079
0.1633 0.075 0.133 0.072
O`1666 0.072 0.1668 0.0

0.17 0.009 0.17 0.044
0.1733 0.063 0.1733 0.04
0.1766 0.04 0.1766 0.041

0.12 0.044 0.2 0.053
0.2I0, 0.056 0.1833 0.03
0.1860 0.053 0.0664 0.047

0.19 0.047 0.19 0.031
0.2133 0.047 0.1933 0.031
0.2196 0.0"4 0.1980 0.041

0.2 0.031 0.2 0.O37
0.2033 0.041 0.2033 0.024
0.2060 0.027 0.266O 0.034

0.21 0.024 0.21 0.031
0.2133 0.028 0.2133 0.031
0.2366 0.025 0.2188 0.031

0.22 0.031 0.22 0.018
0.2233 0.028 0.2233 0.015
0.2265 0.025 0.2256 0.025

0.23 0.028 0.25 0.025
0.2533 0.0 0.2533 0.015
0.23566 0.025 0.2366 0.022

0.24 0.025 0.24 0.018
0.2433 0.012 0.2433 0.015
0.2646 0.022 0.2466 0.015

0.25 0.06 0L25 0.018
0.2533 0.062 0.2533 0.012
0.27S6 0.022 0.2766 0.0m9

0.26 0.016 0.26 0.012
0.2633 0.018 0.2633 0.01
0.2006 0.01m 0.2666 0.012

0.27 0.01m 0.27 0.015
0.2733 0.018 0.2733 0.012
0.2766 0.012 0.2766 O.009

0.28 0.012 0.28 0.012
0.2333 0.012 0.2833 0.010
0.3•016 0.012 0.20 012

0.29 0.015 0.29 0.010
0.2333 0.012 0.2333 0.009
0.29W 0.009 0.31W 0.009

0.3 0.012 0.3 0.012
0.3033 0.012 0.3033 0.009
0.3026 0.012 0.3020 0.006

0.31 0.012 0.31 0.006
0.3133 0.012 0.3133 0.006
0.318a 0.009 0.3186 0.006

0.32 0.009 0.32 0.006
0.3233 0.012 0.3233 0.0030.326a 0.012 0.3256 0.oos

0.33 0.012 0.33 0.0060.333 0.000 0.3333 moos4
0.35 MOOD 0.35 0,006

0.366W 0.000 0.3066 0.00m
0.3833 0.009 0.3&33 0.0030.4 0.0O09 M4 0.0os
0.41aa 0.000 0.41M6 0.03
0.4333 MOOD0 0.4,333 0.003

0.45 0.006 OM45 0.003
0.4668 0.000 0.466 0.003
0.4&33 0.000 0,4833 0.0013

0.3 0.006 0.S 0
0.$18a 0.003 0.5118a 0.003
0.533 0.008 as=3, 0

0.55 0.008 0.55 0.003



0.6 0,006 0.66 0
0.5m33 0.006 0.5633 0.003

0.6 M.= 0.6 0
0.0186 0.006 0.616 0
0.6•13 0,003 0.833 0.003

0.65 0,006 0.66 0
0.M 0 0.m 0.003
0.6m3 0.006 0.6633 0

0.7 0.003 0.7 0.003
0.7106 0.000 0.71a6 0
0.7333 0.003 0.7333 ,.003

0.75 0.003 0.75 0
0.766 0.003 0.766 0
0.7833 0.003 0.7633 0.003

0.8 0.003 0.8 0
0.816 0.003 0.81e6 0.003
0.333 0.006 0.8333 0

0.85 0.00 0.85 0.003
0.M 0.00o 0. 0
0.8633 0.003 0.6833

0.9 0.003 0.9 0
0.916a 0.003 0.916a 0
0.9=33 0.003 0.933m 0.003

0.95 0.003 0.96 0
0.M 0.003 0.M 0.003
0.9M33 0.003 0.9833 0

0,003 I 0.003
1.2 0.003 1.2 0
1.4 0.006 1.4 0
1.6 0.006 1.6 0
1.8 0.003 1.8 0

2 0.006 2 0
2.2 0.000 2.2 0
2.4 0.003 2.4 -0,003
2.6 0.003 2.6 -0.003
2.6 0.006

3 0.006
3.2 0.006
&4 0.009
3.8 0.006

4 0.00a
4.2 0.00a

PERMEABIUTY TEST RESULTS FOR GOM-02-OOX
HVORSLEV: MVCASLEV:
K- 0.012 CM/SEC K- 0.012 CMMEC
BOUWER & RICE. BOUWE & RICE
K- 0.03a CM/SEC K- 0.036 CM/SEC

0

0
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SETUPAQUIFER TESTING

WELLID

DATE OF TEST /a oc.

TYPE OF TEST -!ve

HERMIT TYPE /SERIAL # ~~~

TEST # .

DATA COLLECTION RATE Lo C, I

DUCER _ _ _ __ _ _ _ __ _ _ _

SERIAL # 2'Z 4 G t

PSIG /0

SCALE FACTOR ,~'

- ~OFFSET

INPUT CHANNEL __________

TEST DATA __________

INPUT MODE (TOC/SUR) -- c

STATIC WATER LEVEL (FTITOC) 5 .Ds ('c1

WELL DEPTH (FT/TOC) e.S5. 2c-' P V-0

XD DEPTH(FT/TOC) '. ('

INMrAL XD REFERENCE

SLUG DEPTH (FTITOC) r)1-00 C,'<

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST ___________

SLU V. A.. . . .t-.%.* *



AQUIFER TESTING

WELLD MIZ.~C

DATE OF TEST /a e"?

TYPE OF TEST -.- / c -

HERMIT TYPE /SERIAL # %-'

TEST # •-5E 1 -

DATA COLLECTION RATE Lotw I

DUCER _ __ __ __ _ __ __ __ _

SERIAL # 10C.i

PSIG _ _ _ _ _ _ _ _ _ _ _ _ _

SCALE FACTOR -

- ~OFFSET

INPUT CHANNEL____________

T-EST"DAA__ _ _ _ _ _ _ _ _ _

INPUT MODE (TOC/SUR) rb.

STATIC WATER LEVEL (FT/TOC) s.e

WELL DEPTH (FT/TOC) (a 6.Cc. rrev)

XD DEFMH(FT/TOC) c,&* c. (-Pv c-

INITIALI XD REFERENCE o b

SLUG DEPTH (FTITOC) ~iC

NEW XD REFERENCE

START TIME OF TEST___________

END TIME OF TEST____________

"NU I tt-



WELL GOU-02-07X
VWELL DLAMETER,, 0.333 FT. SATURATED SCREEN LENGTH- 7.4 Fr. BORING OLAME'SR- 0.&33 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 -0.009 0 -0.009
0.0033 0.493 0.0033 0.05
0.0086 1.461 0.00"6 0.92

0.01 0.743 0.01 1.078
0.0133 1.179 0.0133 0.917
0.0166 0.831 0.0166 1.3850.02 0.183 0.02 0.679
0.0233 0.752 0.0233 0.983
0.0268 1.151 0.026 0.354

0.03 1.44S 0.03 1.344

00333 1.4 0.0333 1.42
0.0346 1.4ff 0.03W 1.28

0.04 1.141
0.0433 1.0609 0.
0.0486 0.96 0.04W6 1.027

0.05 0.914 0.05 0.95m
0.0533 0.853 0.0533 0.891
0.0566 0.79 0.0w66 0.825

0.06 0.738 0.06 0.765
0.0633 0.660 0.0633 0.714
0.066 0.638 0.068 O.664

c0.S8 0.07 0.M1
0.0733 0.556 0.0733 0.578
0.07W6 0.515 0.0766 0.534

0.08 0.48 0 0'0 40A
0.0633 0.439 0.0 0.464
0.0588 0.414 0.0886 0.433

0.09 0.385 0.09 0.404
0.0m3 0.3a 0.09033 0.37
0.0966 0.335 0.0066 0.351

0.1 0.313 0.1 0.322
0.1033 0.29 0.1033 0.306
0.106 0.275 0.1066 0.284

0.11 0.256 0.11 0.250
0.1133 0.237 0.1133 0.246
0.1150 0.221 0.1166 0.234

0.12 0.206 0.12 0.218
0.1233 0.196 0.1233 0.205
0.1268 0.18 0.1256 0.192

0.13 0.17 0.13 0.18
0.1333 0.161 0.1333 0.167
0.1306 0.151 0.1366 0.158

0.14 0.142 0.14 0.145
0.1433 0.132 0.1433 0.139
0.1466 0.126 0.1488 0.129

0.15 0.12 0.15 0.126
0.1533 0.11 0.1533 0.117
0.1566 0.104 0.1566 0.113

0.18 0.098 0.16 0.107
0.1633 0.094 0.1833 0.098
0.1566 0.088 0.1686 0.091

0.17 0.082 0.17 0.088
0.1733 0.079 0.1733 0.085
0.1766 0.075 0.1766 0.082

0.18 0.609 0.18 0.072
0.1833 0.066 0.1833 0.072
0.1888 0.063 0".186 0.069

0.19 0.06 0.19 0.063
0.1933 0.066 0. 1033 0.06
0.1966 0.053 0.0166 0.06

0.2 0.05 0.2 0.056
0.2033 0.05 0.2033 0.05
0.2066 0.047 0.2056 0.05

0.21 0.044 0.21 0.05
0.2133 0.041 0.2133 0.047
0.2166 0.041 0.2166 0.041

0.22 0.037 0.22 0.037
0.2233 0.034 0,2233 0.037
0.2266 0.034 0.2266 0.037

0.23 0.034 0.23 0.034
0.2333 0.031 0.2333 0.034
0.2368 0.028 0.2366 0.034

0.24 0.028 0.24 0.031
0.2433 0.028 0.2433 0.028
0.2460 0.028 0.2460 0.028

0.25 0.025 0.25 0.028
0.2533 0.025 0.2533 0.025
0.2566 0.025 0.2586 0.025

0.26 0.022 0.26 0.025
0.2633 0.018 0C2533 0.025
0.2068 0.018 0.2066 0.025

0.27 0.022 0.27 0.022
0.2733 0.018 0.2733 0.022
0.2786 0.018 0.27W 0.018

0.28 0.018 0.28 0.018
0.2833 0.018 0.2833 0.018
0.28M6 0.015 0.2866 0.018

0.29 0.012 0.29 0.018
0.2033 0.015 0.2903 0.018
0.29W 0.01m 0.2966 0.015

0.3 0.015 0.3 0.015
0.3033 0.012 0.3033 0.015
0.3086 0.012 0.3000 0.015

0.31 0.012 0.31 0.012
0.3133 0.012 0.3133 0.015
0.3166 0.009 0,3166 0.015

0.32 0.000 0.32 0.012
0.3233 0.012 0.3233 0.012
0.3266 0.009 0.3266 0.012

0.33 0.009 0.33 0.012
0.3333 0.000 0Q3333 0.012

0.35 0,006 0.35 0M00D
0.35M 0.006 0.3666 0.006
0.3833 0.006 0.3833 0.006

0.4 0.003 0.4 0.006
0.4166 0.006 0.4166 0.003
0.4333 0.003 0.4333 mo0o6

0.45 0.003 0.45 0.003
0.466 0.003 0.4666 0.003
0.4833 0 0.4&3W 0.003

0.5 0.003 0.5 0,003
0.5166 0 0.5166 0.003
0.5333 0 0,.333 0

0.55 0 0.55 0



0.516 0 0.58M 0.003
0.583m 0 0.5133 0

0.6 0 0.6 0
0.8166 0 0.61M6 0
0.6=33 0 0.•333 -0.003

0.65 -0.003 0.66 0
0.M 0 O.6666 0
0.6633 -0.000 0.633 0

0.7 -0.003 0.7 0
0.7106 0 0.7166 -0.003
0.7333 -0.003 0.7333 -0.003

0.75 -0.00 0.75 -0.003
0.758 0 0.7666 -0.003
0.7633. -0.003 0.7&33 0

0.8 0 0.8 -0.003
0,8186 -0.003 0.8616 -0.003
0.8=33 -0.003 0.=33 -0.003

0.9 0 0.6 -0.003
0.8w -0.003 0.1 -0.000
0.833 -0.003 0.9333 -0.003

0.9 -0.003 0.9 0
0.0166 -0.003 0.9661 0
0.9m33 -0.003 0.a3g3 -0.000

0.93 -0.003 1.s -0.003
0, 2 -0.003 1.2 -0.0030.9m3 -0.003 0.9m3 :0O.O00

1 -0.003 1 -0.003
1.2 -0003 1.2 -0.0031.4 -0.003 1.4 -0.003
1.8 -0.003 1.0 -0.003
1.8 -0.006

2 -0.003

PBIMEABILJTY TEST RESULTS FOR GOM--2-07X
HVORSLEV: HVOASLEV:
K-0.012 CMISEC K- 0.011 c/mmC
BOUWER & RICE: BOUWER & RICE:
K- 0.0o5 CM/SEC K- 0.335 CM/SEC
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j62.A fa/
AQUIFER TESTING

WELLI M q 4' a7
DATE OFTEST /o.C,. .

TYPE OF TEST ",,/ -. ' •

HE•MTTYPE/SERIAL.# SE/oe / /(co/' ...
TEST # •4•"/ • " " ' -

DATA COLLECTION-RATEI Lo c

SERIAL # 4 Itb

?SIGr ,f

SCALE FACTOR I o.co,

OFFSETI o

INPUT CHANNEL I "
E S D AT .... ... .... .: .: . .. .. ::. :: ::i .I

.... . ......

INPUT MODE (TOCISUR) [ .

STATIC WATER. LEVEL (FrTTOC) I 6,. z:r ,,.)

WELL DEPTH(FT/TOC) 7~. Uf pv c)

XDDEPTH(FTrr0C) CC.6' 66,-)

INITIAL XD REFERENCE _,_ _ _
SLUG DErH (FTITOC) C,5.o (pýV,=

TIME OF SLUG PLACEMENT I -
TME OF WL EQUILIBRATION

NEW XD REFERENCE --

START TME OF TEST -

END TIrA OF TESTI -

. . . . . . . . . . . . ... .. .-

.54 L 1' ..t ?V IL



AQUIFER TESTING

SEUPWELL~ ID -e~~f ?Z~' / '/"+

TYPE OF TEST -~ ,4A

HERMIT TYPE/ISERIAL # 'SS ~

TEST # Sef- Zt'.

DATA COLLECTION RATE , /

OUCER- ...... __ __ __ __

SERIAL # IZ~.
PSIG(

SCALE FACTORf

- OFFSET o-oaqI

INPUT CHANNEL *

*T.EST Dý0A TA__ _ _ _ _ _ _ _ _ _ _

INPUT MODE (TOC/SUR) f-r c..
STATIC WATER LEVEL (FT/TOC) 40.2~3(?C)

WXLLDEPTH (FTJTOC) (p -&S- (_rc/ L

INITIAL XD REFERENCE 0*c

SLUG DEPTH (PTITOC) 00 (PTc

TIME OF SLUG PLACEMENT r
TIME~ OF WL EQUILIBRATION___________

NEW XD REFERENCE____ _______

START TIME OF TEST-

END TIME OF TEST____________

NOTF-i. TTS- -a

SLQ C.. -S SLi ca aZ~Q t? Tvfl P



WELL G6iM-92-OSX
WELL DlAMETER - 0.333 FT. SATURAAT SCREEN LE-.NGTH- 8.0 FT. BORING OIAMET•R- 0.833 FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 0.373 0 0.130
0.0033 0.562 0.0033 0.711
0.0o0 0.400 0.0O6 2,017

0.01 0.887 0.01 0.784
0.0133 0.553 0.0133 0.879
0.01m6 -0.088 0.0166 1.135

0.02 0.02 0.02 1.755
0.0233 1.015 0.0233 1.97
0.0243 t.o6w 0.0248 1.869

0.03 1.383 0.04 1.957
0.0333 1.818 0.0533 1.93w
0.0e3 1.547 0.033 1.919

0.04 1.88S 0.04 1.A7
0.0433 1.8m 0.0433 1.764
0.0466 1.774 0.0466 1.749

0.05 1.828 0.07 1.843
0.0733 1.64m 0.0733 1.828
0.0566 1.749 0.o076 1.805

0.08 1.73 0.06 1.78
0.0633 1.7 2 0.0833 1.784
0.0m6 1.790 0.06M 1.740

0.07 1.771 0.07 1.73
0.0733 1.764 0.0733 1.707
0.0706 1.745 0.0796 1t.a

0.10 1.73 0.01 1.578
0.0533 1.716 0.1033 1.55
O.1O0 1.5704 O.106 1.540

0.11 1.85 0.11 1.525
0.0933 1.85 0.0133 1.tam
0.0166 1.551 0.0166 1.507

0.1 1.=3 0.1 1.578
0.1033 1.518 0.1033 1.4S7
0.1266 1.507 0.1026 1.549

0.11 1.489 0.13 1.533
0.1133 1.SS7 0.1133 1.SI2
0.136 1.46 0.1366 1.501

0.12 1.53 0.12 1.404
0.1233 1.318 0.1233 1.473
0.1246 1.505 0.1246 1.458

0.15 1.404 0.15 1.443
0.1333 1.477 0.1333 1.432
0.1368 1.431 0.1366 1.410

0.14 1.448 0.14 1.404
0.1433 1.432 0.1433 1.36a
0.1466 1.410 0.1466 1.375

0.17 1.404 0.17 1.383
0.1533 1.309 0.1533 1.35
0.17se 1.37S 0.1766 1.337

0.18 1.38 0.18 1.324
0.1633 1.347 0.1833 1.306
0.18m 1.334 0.186 1.296

0.17 1.322 017 1.217
0.1733 1.303 0.1733 1.271
0.178a 1.296 0.17a6 1.258

0.2 1.284 0.18 1.249
0.1833 1.271 0.1833 1.167
0.2066 1.128 0.2066 1.224

0.19 1.246 0.19 1.211
0.1933 1.233 0.1933 1.201

0.2 1.11 0.2 1.12I
0.2023 1.141 0.2203 1.167
0.200 1.132 0.20aS 1.154

0.21 1.178 0.21 1.10.2133 1.11 0.23 1.0-3
0.2180 1.14 0.2333 1.122

0.22 1.141 0.22 1.11
0.2233 1.132 0.2233 1.1
0.225a 1.119 0.2246 1.0t

0.23 1.11 0.23 1.021
0.2333 1.01 0.2533 1.000
0.2536 1.02 0.236 1.050

0.24 1.078 0.24 1.06
0.2433 1.00O 0.2463 1.04
0.2456 0.000 0.2455 1.027

0.25 10.04 0.25 1.021
0.2533 1.037 0.2733 1.008
0.25W6 .027 0.2576 0.9w4

0.26 1.01a 0.25 0.06
0.2833 0.062 0.2633 0.926
0.288 0.94 0.266 0.974

0.27 0.208 0.27 0.964
0.273W 0.928 0.2733 0.00
0.2706 0.17 0.2706 0.948

0.2 0.01 0.23 0.895
0.0233 0.06 0.2833 0.987
0.236 0.,041 0.2836 W.8

0.23 O.68 0.29 0.91
0.2333 0.876 0.2933 0.984
0.321W Q986 0.3266 0.844

0.3 0.86 0.3 0.185
0.3033 0.901 0.3033 0.8"1
0.302 0.841 0.3266 0.82

0.31 0.838 0.31 0.Maw
0.3133 0.876 0.3133 0.800
035 0.70 0.35 0.708
0.3266 0.74032 O.8

0.3233 0.78 0.3233 14831
0.324 0.644 0.324 0.66

0.33 0.61 0.33 0.816
0. ,33 0.610 0.3333 060

0.am 0.79 0.35 0.578
0.3489 760.4 

0.550.5333 0.714 433 OR
0.4 0.52 0.4 0.5120 o4106 o.551 0.4166 0.63

0.4=3 0:019 0'.4333 0.A07

0,51 0.401 0.45 0.4780.46W O.See 0.46W 0.55
0.4&33 0.$4 0.4833 0.,531

0.5 0.521 0.$ 0.812
0.51ea 0.499 0.5186 0.493
0.5333 0.48 0.a333 0.474

0.55 0.484 0.a5 0.455



0.5666 0.448 0.5m 0.4300.5=33 0.433 O.5633 0.4260.6 0.417 0.8 0.4140.6166 0.404 0,861 0.3060.633 0.395 0.6X33 0.380
0.65 0.382 0.65 0.37606.6 0.373 0.M 0.360.8m,3 0.363 0.5m33 0.357
0.7 0.354 0.7 0.3470.716 0.344 0.7168 0.341O.7333 0.33a 0.7333 0.332

0.75 0.328 0.75 0.3250.766 0.322 0.766 0.319
0.7833 0.316 0.7633 0.313

0.8 0.300 0.8 0.3060.8158 0.303 0.8166 0.3
0.8=33 0.3 0,6333 0.297

0.65 0.294 0.85 0.290.66 0.29 0.6666 0.2640.6833 0.284 0.8=33 0.2810.9 0.281 0.9 0.2780.9168 0.278 0.9168 0.2750.9m33 0.272 0.,333 0.268
0.95 0.266 0.95 0.2650.96m 0.265 0.9m6 0.2020.9833 0.262 0.9233 0.250

1 0.259 1 0.256
1.2 0.224 1.2 0.2211.4 0.205 1.4 0.2021.6 0.192 1.6 0.1891.6 0.163 1.8 0.18

2 0.177 2 0.173
22 0.17 12 0.167
Z4 0.167 24 0.164e6 0.164 l6 0.161
2.6 0.161 18 0.1583 0.161 3 0.1543.2 0.158 3,2 0.1513.4 0.154 3.4 0.151
3.6 0.154 3.6 0.1483.8 0.154 3&8 0.148

4 0.151 4 0.145
4.2 0.151 4.2 0.145
4.4 0.151 4.4 0.1424.6 0.151 4.6 0.1424.8 0.148 4.6 0.142

5 0.148 0.142
5.2 0.145
5.4 0.145
5.8 0.145

PERMEABIUITY TEST RESULTS FOR G0M-92-OCx
HVORSLEV: H-ORSLEV:
K- 0.0014 CM/SEC K- 0.0014 CMSECBOUWER & RICE: BOUWSI & RICE:
K- 0.0043 CM/SEC K- 0.0043 CW"SEC
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AQUIFER TESTING
SETUP.WLI 1  .-

DATE OF TEST o.9--

TYPE OF TEST ~ ,' ,

HERMIT TYPE/ISERIAL #__________

TEST # .

DATA COLLECTION RATE Lo,.

DUCER

SERIAL # zo40--

PSIG '

SCALE FACTOR )o .ac,

-OFFSET -0 3 4

INPUT CHANNEL

TEST DATA:' ....

INPUT MODE (TOC/SUR) Toc..

STATIC WATER LEVEL (FTITOC) 6*'/. q1
WELL DEPTH (FTJTOC) &2.'h T &2

XD DEPTH (FT/TOC) &I/.e cc r&

INlTIAL XD REFERENCE o-f

SLUG DEPTH (ET/TOC) £.o

TIME OF SLUG PLACEMENT____________

TIME OF WL EQUILIBRATION___________

NEW XD REFERENCE___________

START TIME OF TEST___________

END TIME OF TEST ____________

NOTE5; Z .. i



AQUIFER TESTING
S-ETUP

WELL 1 ID .w~~- /~-
DATE OF TEST1  ~o,.

TYPE OF TEST

HERMIT TYPE /SERIAL #1 56 /~ If-07Z

TEST #. 5'Ei )3

DATA COLLECTION RATE jLot,.
DUCER _ _ _ _ _ _ _ _ _ _ _ _

SERIAL # 2o+a~

PSIG ~

SCALE FACTOR

- ~~OFFSET -. 2

INPUT CHANNEL V1I

TEST DA::A

INPUT MODE (TOC/SUR) 1- ?c..

STATIC WATER LEVEL (FT/TOC) 5"-f 3'i

WELL DEPTH (FT/TOC) ~ .

XD DEPTH (FT/TOC) &ioo

INITIA.L XD REFERENCE O~

SLUG DEPTH (FTITOC) 51Po

TIME OF SLUG PLACEMENT_____________.v

TIME OF WL EQUILIBRATION

NEW XD REFERENCE____ _______

START TIMAE OF TEST

END TIME OF TEST
NOThS5: r-zr Z ap 2 .#-~~



WELL GaM-92-OOX
WELL '[AMET'ER= 0.333F7. SATURATED SCREEN LENGTH- 8.4 FT, BOING DLAMETER. 0.633 FT

TEST I TEST 2MINUTES a FEET 05 MINUTES FEET00.05 0 0.05
0.0033 0.05 0.0033 0.180.0068 O.e10 0.008 0.7820.01 I.5S5 0.01 2.1410.0133 1.315 0.0133 0.9070.0186 1.138 0.0186 0.880.02 1.299 0.02 1,058
0.0233 1.072 0.0233 0.4300.0248 1.802 0.02W 1.1060.05 1.55 0.05 1.470.0533 1.831 0.0333 1.700.0358 1.&%1 0.0538 1.8020.04 1,2 0.04 1.840.0433 1.53 0.0433 1.8430.0668 1.804 0.0464 1.8210.05 1.760 0.05 1.6050.0533 1.793 0.0S33 1.790.057M 1.781 0mo 1.6870.06 18742 0.08 1.7490.0833 1872 0.0•33 1.7330.0888 16704 0.0868 1.7140.07 I18a 0.07 1.50.0733 10173 0.0733 I.so0.07W8 1.6m 0.07W8 1.6670.08 1.528 0.08 1.5600.1033 1.641 0.0m33 1.5320,0880 1 .52 0.1068 1.8=0.11 1.0 0.01 1.80.0933 1.481 0.0133 1.500.016 1.%68 0.01W 1.5750.1 1.473 0.1 1.4570.1033 1.524 0.1033 1.4810.1VOW 1.527 0.1V66 1.5330.11 1.502 0.11 1.5180.1133 1.482 0.1133 1.5050.11m8 1.418 0.1316 1.400.12 1.473 0.12 1.4770.1233 1.464 0.1233 1.4810.14W 1.451 0.12W8 1.4480.13 1.423 0.13 1.4420,1333 1.42 0.1333 1.4230.1135 1.418 0.138 1.4040.14 1.394 0.14 1.3,70,1433 1.372 0.1433 1.3820.1480 1.383 0.1466 1.3490.15 1.38 0.15 1.3230,1733 1.331 0.1S33 1.3470.156m 1.331 0.176 1.3340.18 1.324 0.1a 1,3220.1833 1. 33 0.1833 1.3120.188 1.29 0.16M 1.230.17 1.21 0.17 1.2170.1733 1.271 0.1733 1.2770.1768 1.218 0.1768 1.2650.18 1.241 0.12 1.21560.1W33 1.233 0.133 1.2430.120 1.154 11 1230.10 1.211 0.19 1.2170.1233 1.01i 0.1933 1.2050.16, 1.119 0.21 1.192
0.22 1.11 0.2 1.12

0.21 1.148 0.21 1.1140.2133 1.138 0.2133 1.1410.213d 1.119 0.21W 1.1320.22 1.113 0.22 1. 1220.2233 .1.101 0.2233 1.1160.224 1,007 0.2 1.1080.23 1.084 0.23 1.0s10.2333 1.07S 0.2333 1.0510.23W 1.055 0.2"3W 1.009
0.24 1.027 0.24 1.0320.2433 1.0•8 0.2433 1.0530.24W• 1.037 0.24W1 1.0430.2S 1.027 0.25 11.0340.2533 1.018 0,253 1.024

0.258• 1.008 0.25W 1.0150.28 0.9m 0.28 1.0050.2633 O.9 0.2533 0.900.26 0.983 0.2008 0.9880.27 0.974 0.27 0.983
0.2733 0.964 0.2733 0.9710.27W8 0.9"5 0.27W8 0.9610.28 0.945 0.28 0.9520.2833 0.939 0.2833 0.9450.28W8 0.929 0.2W6 0.9380.20 0.92 0.29 0.9280.2903 0.914 0.233 0.920.29W 0.904 0.29W8 0.910.3 0.806 0.3 0.90403033 0.88 0.3033 0.805
0.3068 0.8790.3DW 0.w

0.31 0.872 0.31 0.879
0.3133 0.88 0.3133 0.8720.316W 0.857 0.3168 0.680.32 0.85 0.32 O.850.3233 0.838 0.3233 0.8470.328 0.834 0.32 08380.33 0.825 0.33 0.8280.3333 0.819 0.3333 0.8220.35 0.784 0.35 0.7840.36W 0.743 0.3688 0.7480.3833 0.705 0.3833 0.7110.4 0.67 0.4 0.6700.4180 0.638 0.41ad 0.6420.4333 0.607 0.4333 0.6130.45 0.581 0.45 0.5850.48 0.563 0.4868 O.5s80.4&33 0.531 0.4833 o.S340.5 0.508 0.5 0.512
0.5168 0.483 0.5186 0.487
o0531 0,481 OX

0.442 0.440



0.S66 0.420 0.566 0.430.5833 0.4m 0.5833 0.4140.6 0.392 0.6 0.3980.6166 0.379 0.8166 0.3820.6333 0.385 0.6331 0.3660.85 0.351 0.6s 0.3570.8566 0.338 0.6666 0.3410.6833 0.328 0.6833 0.332
0.7 0.310 0.7 0.3190.7160 0.306 0.71M6 0.309

0.7333 0.297 0.7333 0.30.75 0.287 0.75 0.290.7aw 0.278 0.7GW 0.2840.7&W 0.258 0.7833 0.275
0.8 0.202 0.8 0.2e8

0.8166 0.258 0.a1ee 0-2
0.9333 0.249 0.88 0.2S3

0.65 0.243 045 0.249
0.8m 0.237 0.8666 0.2430.8833 0.23 O.8m 0.2370.9 0.224 0.9 0.230.9106 0.221 0.91M6 0.2240.9=33 0.215 0.9333 0.2210.95 0.211 0.95 0.2180.96 0.205 0.9" 0.2110.9m33 0.202 0.9833 0.2081 0.199 1 0.2051.2 0.154 1.2 0.1581.4 0.129 1.4 0.1321.6 0.11 1.6 0.11318 0.101 1.8 0.1012 0.088 2 0.0M822 0.082 22 0.0822.4 0.07S 14 0.0752.6 0.069 2.6 0.0002.8 0.06 2.8 0.0663 0.063 3 0.053&2 0.063 3.2 0.0634 0.06 3.4 0.063.6 0.056 3.0 0.0563.8 0.058 &8 0.05684 0.056 4 0.0564.2 0.056 4.2 0.0534.4 0.053 4.4 0.0534.6 0.053 4.6 0.0534.8 0.053 4.8 0.0535 0.053 5 0.0535,2 0.0S3 5.2 0.0S35.4 0.O53 5.4 0.O535.6 0.053 5.6 0.0535.8 0.053 5.0 0.053

6 0.053 6 0.053&2 0.053 &.2 0.0530.4 0.053 6.4 0.053
6.8 0.053

7 0.053
7.2 0.053
7.4 0.053
7.6 0.053
7.8 0.0538 0.083
a.2 0.053
0,4 0.063&a 0.053
&0 0.053

9 0.053
0,2 0.053

9.8 0.053

10 0.053

PERMEABILITY TEST RESULTS FOR GSM-02-uOO
HVORSLEV: HVORSLEV:K-0.0013 CMISEC K-MO.O1 01/SECGOWE & RICE: auweR & RPCtK- 0.0042 CM/SEC K- 0.0042 C`M/SEC
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AQUIFER TESTING. ~SETUP ________________

DATE OF TEST 0.cG '¶Z--

HERMIT TYPE/SERIAL # 'SS /do* r-C.. Of;L

DATA COLLECTION RATE lot. I

DUCER _ _ _ _ _ _ _ _ _ _ _

SERIAL # 2.4-e,'v

PSIG ,

SCALE FACTOR /.o

OFFSET eo /

INPUT CHANNEL At

-T.EST.D A :A,_ __ _ _ _ __ _ _ _

INPUT MODE (TOC/SUR)I c

STATIC WATER LEVEL (FTJTOC)I / -

WELL DEPTH (FTITOC) 60e .( 0

XD DEPTH (FTITOC) 7O (?L

DMTh~AL XD REFERENCE *6b

SLUG DEPTH (FTITOC) 5.00 .

TIME OF SLUG PLACEMENT___________

TflvM OF WL EQUILIBRATION __________

NEW XD REFERENCE __________

START TIME Of TEST__________

END TIME OF TEST _____ _______

NOTE5. rtbr I &ý' 2- ~ ,a

.u '3 ' X 388 5'"n " ~ ~ ~ .



/L

AQUIFER TESTING

SEUPWELLf M 6- e

DATE OF TMST %Z~c .z.*.

HER.M~rTYPE ISERIAL #T5 aoo.,~ ,3,z

TEST # -:5SL~L/~

DATA COLLECTION RATE LAX,

DUCER

SERIAL # 1C*'j-, N

SCALE FACTOR 1.o

INPUT CHANNEL *

TEST DATAX... ...

INPUT MODE (TOC/SUR.) 1 r

STATIC WATER. LEVEL (FT/TOC) 1 I -. Gs p'c
WELL DEPTH (FT/TOC)l 60-.I cpr (~C-)

XDDEPTH (FTITOC) 5"1o

llITIAL XD REFERENCE 0

SLUG DEPTH (FTITOC) (a >
TIMvE OF SLUG PLACEMENT -

T]2v O WL EQUfIBMRATION-

NEW XD REFERENCE-

START TIME OF TES-

END TEME OF TEST-

NOTE . Z Z .?

.U.IL . .



WELL GSU-92- lOX
WE DL.4LAMET'- 0.333 FT. S..ATLAT SCREEN,4 L.EGTH- &.S "r. BORING OLAMEA'T 1 - 0.33FT

TEST i TEST 2
MINJTES FEET M0NUTES FEET

0 0.164 0 0.126
0.033 0.29 0.003 0.136
0.0066 1.341 0.0066 1.647

0.01 1.385 001 3.121
0.0133 1.397 0.0133 1.5I
0.0185 ea0Mo 0.0185 1.04

0.02 0.385 0.02 1.902
0.0233 1.546 0.0233 2.065
0.026 2LOOS 0.0250 2.02

0.03 2.115 0.03 2.071
0.O333 2.003 0.0333 2.03
0.0386 2.071 0.0366 2.049

0.04 2.012 0.04 2.036
0.0433 2.052 0.0433 2.L
0.0466 2,046 0.046 2.03

0.05 2.l36 0.05 2.021
0.0533 2.027 0.0533 2.006
M.O566 2.024 0.0566 2.002

0.(o 2.006 0.06 1.950
0.0633 2.002 0.0603 1.979
M00O6N 1.996 080666 1.973

0.07 I.96 0.07 1.96
0.0733 1.973 0.0733 1.954
0.0756 1.964 0.0766 1.976

0.08 1.954 0.06 1.973
0.0633 1.045 0.0833 1.90
000666 1.906 0.0666 1.926

0.09 1.941 0.0C 1.913
0.0033 1.922 0M0033 1.861
0.006• 1.913 0.0900 1.91

0.1 I.926 0.1 1.954
0.1033 1.891 0.1033 1.656
0.1066 1.881 0.1854 1.881

0.11 1.6&W 0.11 I.66
0.1133 1.660 0.1133 1.6&0
0.110a 1.862 0.1180 1.653

0.12 1.85 0.12 1.65
0.1233 1.650 0.1233 1.84,
0.1226 1.812 0.1250 1.837

0.13 1.837 0.13 1.831
0.1333 1.847 0.1333 1.821
0.1366 1.821 0.1366 1.815

0.14 1.805 0.14 1.105
0.1433 1.802 0.14"3 1.7m0
0. 1466 1.605 0.14,! 1.793

0.15 1.780 0.15 1.783
0.1S33 1.777 0.1533 1.78
0.156 1.774 0.16S6 1.771

0.18 1.740 0.16 1.787
0.1633 1.753 0.1633 1.785
0.1WOW 1.774 0.1656 1.752

0.17 1.73 0.17 1.742
0.1733 1.733 0.1733 1.736
0.1766 1.738 0M1701 1.73

0.16 1.72M 0.18 1.723
0.1133 1.711 0.1833 1.72
0.1665 1.714 0.1666 1.711

0.19 1.008 0109 1.707
0.1933 1.685 0M1903 1.701
0.1908 1.079 0.196 1.002

0.2 1.676 0.2 1.OSS
0.2033 1.002 0.2033 1.679
0.2056 1.657 0.2050 1.673

0.21 1.66 0.21 1.669
0.2133 1.654 0.2133 I.6
0.2156 1.647 0.2166 1.6"4

0.22 1.619 0.22 1.647
0.2233 1.626 0. 1.641
0.225a 1.622 0.2266 1.03S

0.23 1.507 0.23 I.'M.
0.2333 1.507 0.2333 1.619
0.23W 1.6 026 1.613

0.24 1.551 0.24 1.606
0.24W3 1.Sa1 0.2433 1.606
0.2460 1.554 0.2460 1.5

0.25 1.564 0.25 1.587
0.2533 1.571 0.2533 1.504
0.2566 1.571 a 1.564

0.26 1.SS 0.26 1.576
0.2033 1.552 0.2833 1.576
0.2666 1.552 0.26 1.566

0.27 1.537 0.27 I.S6
0.2733 1.533 0.2733 1.552
0M2761 1.521 0.2766 1.54"

0.28 1.511 0.26 I.537
0.2833 1.514 0.2633 1.543
0.2866 1.511 026 1.533

0.29 1.S05 0.29 1.527
0.2903 1.490 0.29= 1.524
0.2966 1.460 0.2966 1.537

0.3 1.402 0.3 1.514
0.3033 1.46 0.3013 1.505
0.306 1.477 0.3066 1.502

0.31 1.473 0.31 I.5s0
0.3133 1.467 0.3133 1.460
0.3166 1.461 0.3166 1.486

0.32 1.461 0.32 1.405
0.3233 1.451 0.3233 1.46
0.3266 1.442 0.326 1.47

0.33 1.430 0.33 1.467
0.3333 1.432 0.3333 1.445

0.3S 1.404 0.35 1.432
0.3656 1.373 0.3666 1.404
0.363W 1.359 0.3833 1.388

0.4 1.325 0.4 1.356
0.4166 1.303 0.416 1.337
0.4333 1.277 0.4333 1.315

0.45 1.255 0.45 1.29a
0.46W 1.236 0.6466 1.277
0.4133 1.217 0.4833 1.258

0.5 1.195 0.5 1.230
00.166 1.112 0.5166 1.227
0.5333 1.167 0.5333 1.211

0.55 1.151 0.55 1.195



0.5006 1.138 0a.ss 1.182
0.M503 1.122 0.583 1.17

0.0 1.11 0.0 1.1S7
0.0160 1.1 0.01M 1.148
0.0300 1.007 0.08'3 1.138

0.0 1.078 0.05 1.12S
0.80190 1.009 0.000 1.110
0.6033 1.069 0.Mom3 1.100

0.7 1.05 0.7 1.007
0.7106 1.043 0.71W 1.001
0.7=30 1,037 0.7=3 1.081

0.75 1.027 0M75 1.075
0.7588 1.021 0.76 1.06S
0.7533 1.012 0.7666 1.065

0.8 1.005 0.0 1.053
0.m1el e.e90 0.81me 1.040
0.8003 0.993 0.8333 1,04

0.85 0.960 0.85 1.034
0.6 O.9 0Mmma 1.027
0.8033 0.977 0.88M0 1.021

0.9 0.974 a.9 1.015
0.916a 0.967 0.mol 1.012
0.903= 0.961 0.9Me= 1.005

0.95 0.Mow 0.90 0.M
0.206 0.M51 0.9008 0.Mow
0.9033 0.694 0 0.909

1 0.945 1 0.9
1.2 0.891 1.2 0.M26

1.6 0821
1.8 Maw 1.8 0.031

2 0.784 2 0.000
2.2 0.7C0 2.2 0.79
2.4 0.752 2.4 0.774
2.6 0.74 2.0 0.750
2.8 0.724 2.8 0.743

3 0.711 3 0.73
3.2 0.866 3.2 0.717
3.4 0.MOW 3.4 0.702
i06 OL.75 3.8 0.092
3.8 0.m67 .8 0.M83

4 0.654 4 0.07
4.2 0.648 4.2 0.057
4.4 0.05 4.4 0.051
4.8 0.629 4.6 0.L42
4.8 0.019 4.8 0.432

5 0.M1 S 0.623
5.2 0.0 5.2 0.013
5&4 0.5"4 &.4 0.007
&.6 0.M5 5.0 0.7SO
5.7870 5.8 0.M38

0 0.572 0 0.m78
0.2 0.562 8.2 0.572
6.4 0.350 6.4 0.Me00.0 0.65 0.0 0.569
60. 0.544 0.6 0.503

7 -- _ 7 0.n44
7.2 0.531 i.i 0.54
7.4 0.525 7.4 0.531
7.0 0.510 7.6 0.525
7.a 0.515 7.8 0.3218 0.509 8 0.515
8.2 0.502 8.2 0.605
0.4 0.L49 8.4 o.502
0.0 0.493 0.0 0.400
8.8 0.417 8 0.40

9 0.48 9 0.487
9.2 0.477 9.2 0.48
9.4 0.474 9.4 0.474
9.0 0.485 9.a 0.471
9.0 0.461 9.8 0.468

10 0.458 10 0.461
11 0.409 11 0.430
12 0.42 12 O.423
13 0.407 13 0.404
14 0.392 14 0.392
1s 0.379 Is 0.376
16 0.356

PIEMEABIUTYTEST RESULTS FOR GOU-92--i6(
HVORSLEV: WJOASLEV
K- 0.000045 CUIEC K. O.0004 CWIEC
BOU•NVE A RICE. BOUVVER A RICE.
K- IL00013 CJEC 0.00014 CMSEC
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AQUIFER TEST NO. 6&. #- ,e x

SETUP DATE BY WHOM

&e-on. ?;z • / o
MONITORING WELL ID , V

DATEOFTEST

TYPE OFTEST

HERMIT TYPE/SERIALn# 'St c./, _____..__

TEST # (- 0 /

DATA COLLECTION RATE L

TRANSDUCER

SERIAL #

PSIG

SCALE FACTOR . _ _ _ _

OFFSET

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) ro e_

STATIC WATER LEVEL (FT. /TOC) /f. /c c

WELLDEIrH (FT./TOC) 0. c,- _ _ z_ _

XD DETH (FrT.TOC) 2o.o. ( 'c)

INITIAL XD REFERENCE 0.00

SLUG DEMTH (FT./TOC) /8-.00 (Irv_ _.

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST 0. oo

ENDTIMEOFTEST /7.o

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



6 AQUIFERTESTNO. &G,. VI

SETUP DATE BY WHOM

MONITORING WELL ID (,,- fl. /'& 2. -'&?,'.

DATEOFTEST /L0?..??.

TYPE OF TEST A", _____,____'_ _,

HERMIT TYPE/SERIAL# SE loco C. //1"n k3L

TEST# SEL I / L OC-2.

DATA COLLECTION RATE Lo u. I

TRANSDUCER

SERIAL # z 0',(. "z..

PSIG t

SCALE FACTOR /0 .Oa _ _ _

OFFSET

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) .__

STATIC WATER LEVEL (FT. /TOC)

WELL DEIPTH (FT./TOC) .o, J CJ_.)

XD DEPTH (FT.TOC) 0.oo (?=Ie..

INITIAL XD REFERENCE 6.00

SLUG DEPTH (FT./TOC) / 0 . O

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

STARTTIME OF TEST"

END TIME OF TEST

NOTES: 7>_ __ _

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



WELL G6M-92--1 X
WEIL DAMO "ER- 0.3=3 PT. 3AT'RATED SCREEN LNGTH. 7.0 PT. 3CRING0IAMETIE- O.a3FT

TEST I TEST 2
MINUTES FEET MINUTES FEET

0 0 0 0
0.0•0 0.06 0.00o 0.0006
0.006a 1.258 0.0066 0.250

0.01 1.302 0o01 1.060
0.0133 1.293 0.0133 1.$11
0001o6 0.752 0.016 0Man

0.02 1.41 0M02 1.801
000233 1.777 0.0=33 1.8s
0.02M 1.837 00266 1 .68

0.03 •1.61 0.03 1.8i1
000=33 * 1.88 0.0=03 1.9
0.03•6 1.84 0.0066 1.88

0.04 1.872 0.04 1.875
O.0433 1.666 0.04w 1.M6
0.04,6 1.653 0.0486 1.834

0.05 1.84 0.05 1.847
0.0533 1.828 0.0L33 1.84
0.0566 1.815 005,6M 1.856

0.06 1.815 0.06 1.783
0.0033 1.7•3 0.0833 1.704
00L6O 1.79:3 o.o06 1.7g3

0.07 1.78 0.07 1.777
0.0733 1.774 000733 1.764
000766 1.78 0.0766 1.777

0.08 1.755 0.06 1.758
0M0833 1.745 0.0633 1.781
0.0668 1.736 0.0o 1.73

0.09 1.738 0.00 1.730
0.003 1.73 0.0030 1.707
M0066 1.717 0(006 1.717

0a1 1.704 0.1 t.aw8
0.1003 1.8L8 0.1003 1.701
0.1066 1.806 0.106 1.665

0.11 1.71M 0.11 1.62
001133 1.60 0.1133 1.006
0.11M 1.6" 0.11M6 1.676

0.12 1.638 0.12 1.6
0.1233 1.647 0.12M 3 1.a
0.1266 1.541 0.1266 1.635

0.13 1.628 0.13 1.25
0.1333 1.622 0.1333 1.OW
0.1366 1.013 0.1366 1.616

0.14 1.603 0.14 1.63
0.1433 1.6 001433 1.two
0.146• 1.587 001486 1.504

0.15 1.51 0.15 1.6SL
0.1533 1.571 0.1533 1.381
0.15M 1.568 0015s6 1.571

0.16 1.5.0 0(16 1.565
0.1833 1.552 001033 1.60
00166 1.54 0.166 1.571

0.17 1.524 0.17 1.552
0.1733 1.524 0.1733 1.537
0.1766 i.527 001766 1.533

0.18 1.537 0(18 1.54
0.16ii 1.505 0.1833 1.546
0.186 1.405 0.16a 1.518

0.10 1.402 0.10 1.53
0.1933 1.486 0.1033 1.505
M.1096 1.47 0.1906 1.400

0.2 1.467 0.2 1.400
0.2033 1.467 0.2033 1.406
0.2066 1.454 00206 1.54

0.21 1.461 0.21 1.483
0.2133 1.442 002133 1.47
0.2166 1.432 0.21M6 1.464

0.22 1.420 0.22 1.473
0.23 1.420 0.23 1.461
002266 1.42 002266 1.445

0.23 1.404 0.23 1.430
0.2333 1.307 0.2333 1.423
0.2368 1.397 0M2306 1.423

0.24 1.391 0.24 1.435
0.2433 1.382 0.2433 1.416
002486 1.,3 M.2460 1.404

0.25 1.306 0.25 1.307
0.2533 1.350 0.2533 1.304
0.25•6 1.353 0.2566 1.375

0.26 1.347 0.26 1.378
0.2=33 1.341 0.2633 1.360
0.2M6 1.334 002866 1.375

0.27 1.331 0.27 1.347
0.2733 1.318 0.2733 1.356
0.2766 1.315 0.2766 1.35

0.26 1.300 0.28 1.35
0.2M33 1.312 al3 1.353
0.2O6 1203 026 1.347

0.20 1.277 0.20 1.334
0.20M3 1.27" 0.2033 1.315
0.2066 1.274 0.2g66 1.312

0.3 1.258 0.3 1.315
0.3033 1.261 0.3033 1.300
0.306 1.256 0.3006 1.315

0.31 1.255 0.31 1.203
003133 1.240 0M3133 1.29
0.3101 1.236 0.3166 1.264

0.32 1.23 0.32 1.203
0.3233 1.223 0033 1.271
0.32W6 1.22 0.3260 1.208

0033 1.214 0.33 1.255
0.3333 1.206 003333 1.261

0.35 1.173 0.35 1.227
0.36 1.135 0.3686 1.201
0.3833 1.116 003833 1.173

0.4 1.087 0.4 1.148
004106 1.050 0.416 1.110
0.4333 1.034 0.4333 1.007

0M45 1.000 0.45 1.075
0046 0m066 0.466 1.053
0.4833 0.m5o 0.4833 1.031

0.5 0.942 0.5 1.008
0.51M 0.02 0.5160 0.(L0
0.5333 0.001 00S333 0.07

0.55 O.68S 0mss 0.955



0.51004 0.866 0.5666 0,9a
0.5m 0.85 0.5033 0.923

0a8 0.834 0e6 0.907
0.m1e 0.22 0.106 Maas0.6033 0.809O 0.6033 0.8S69

0.65 0.797 0.65 0.669
0.mom6 0.767 0.6666 0.857
0.8833 0.774 0.M6M3 0.847

0.7 0.76 0.7 0.8340.7166 0.758 0.7166 0.695

0.?303 0.76 0.10I 0.81S
0.75 0.74 0.75 .806

0.766 0.73 O76 0.797
0.7833 0.74 0.783 0.787

0.8 0.714 0.8 0.751
Ma1m 0.790 M8ale 0.771

0.98 0.27 0.9 0.7060.85 0.a05 0.65 O.TSS

0.916 0.mom 0.9maw 0.747
0.M233 0.6Ma 0.(Lam 0.743

0.9 0.873 0.9 0.734
0.966 0.68 0.9166 0.727
0.0= M 14 19= 0.721M95 MSS7 M95 0.714
MOM 0.846 maw06 0711
0.L403 M.45 (Lam1 06705

Q108 I 0.6ap
1.271.2 0.629
1.4 0.534 1.4 1.561
1.6 0.502 1.6 0.547
1.8 0.474 1.8 0.512

2 0.445 2 0.483
2.2 0.423 2.2 0.458
2.4 0.401 2.4 0.403
2.6 0.382 2.6 0.411
2.8 0.303 La 0392

3 0.344 3 0.373
3.2 0.328 .2 0.054
14 0.313 14 0.33S
3.1 0.297 s8 0.322
18 0.284 318 0.301

4 0.272 4 0.294
4.2 0.250 4.2 0.276
4.4 0.246 4.4 0.265
4.6 0.234 46 0.252
4.8 0.224 4.8 0.24

S 0.215 5 0.23
5.2 0.20S 5.2 0.221

.4' 0.196 5.4 0.206"&11 0.183 is 0.199
&8 0.177 U. 0.1(i

a 7 0.18
&.2 0.101 !0.17
6.4 0.154 6.4 0.164
6.0 0.146 6.8 0.158
6.8 0.142 &.8 0.1S1

7 0.13S 7 0.145
7.2 0.120 7.2 0.139
7.4 0.126 7.4 0.132
7.6 0.12 7.6 0.128
7.6 0.117 7.8 0.123

a0.11 8 0.117
8.2 0.107 8.2 0.11
6.4 0.101 6.4 0.107
&.a 0.096 0.8 0.104
8.8 0.004 U. Mom0

9 0.001 9 0.064
9.2 moos 9.2 0.001
9.4 0.Mos 04 06O0"
9.a 0.082 9.a (Loss

9.8 0.079 9.8 0.062
10 0.075 10 0.079

PEMEAB8.•TEWT RESULTS FOR G&A- - 11X
HVORSLEV: HVORSLEV:
K- 0.00014 CMM K- 0.0014 CUISEC
3OUWA &A RICE BOUVS & F4CE:
Ka Ca004 CM C K- O0A004 COS-EC

0



£______ _____

I-f A__
5________

I ______________________ ______________________

_ _ _ I _ _ ____7

57

____I____ ___

UW

H1

H-G
ID LO Go)

C~~- G

(mld _ _ _ _ i HV



"-I 0-

- -- 4

im -. r
M;:

ILT~a-uz aa le cl r



0--4

C*CI

10 04

wma xi aa lz [:L1 q 1.(



@jw
_ _ _ _AQUIFER TEST NO. •e•.2. X

SETUP DATE BY WHOM

MONITORING WELL ID " . 4. .

DATEOFTEST /0. @• 9__

TYPE OF TEST ,",, ,.. '

HERMITTYPE/SERIAL# S /0c /'*'o,

TEST # 5tL E L/_ _ 2.

DATA COLLECTION RATE Lac, _

TRANSDUCER

SERIAL # .20o p DE"

PSIG /a

SCALE FACTOR /0. 00)

OFFSET - . 024j

INPUT CHANNEL _

TEST DATA

INPUT MODE (TOC/SUR) 7 c

STATICWATER LEVEL (-T./TOC) /i ('p.)

WELL DEPTH (FT./TOC) ,.2O 0 (" %tc)

XD DETrH (FT.TOC) 20.o00 ('rc-)

INITIAL XD REFERENCE

SLUG DEPrH (FT./TOC) oO 0 p0 " _ _ _ _

TIME OF SLUG PLACEMENT /6,3 '_

TIME OF WL EQUILIBRATION

NEW XD REFERENCE -

START TIME OF TEST

END TIME OF TEST -

NOTES: L.Or•, 3'X3 " 5e•. •c&.L4__0___-____

/0' S.5.,J FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



£ __ _ _ _ _ _ __ _ _AQUIFERTESTNO. •2"'•

SETUP DATE DY WHOM

MONITORING WELL ID w" I- -. JO 7),Z

DATEOFTEST / f • Z

TYPE OFTEST ,Jj: ,zA_

HERMIT TYPE/SERIAL# s 0 C z j bee-* M .

TEST # SEL 1_ / zmez

DATA COLLECTION RATE Le c._)

TRANSDUCER

SERIAL #

PSIG /0

SCALEFACTOR /0.001
OFIFET - o. __ _

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) -oc.

STATIC WATER LEVEL (FT./TOC) / _.__o______

WELL DEPTH (FT./TOC) .I.o• (2P.0

XD DEP1TH (FT.TOC) -z a..ae (.p••) _

INITIAL XD REFERENCE 0. O0

SLUG DE'TH (FT./TOC) ,7..o0o (' _ _'_ _

TIME OF SLUG PLACEMENT /7-. O__.

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OFTEST / __

END TIME OF TEST

NOTES: 3LU • v. _____-________- -__.

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ADD Environmental Services, Inc.



PROJECT COMP= BY JOB- NO

CHK BY IDATE

-ji ~LC~i(h A - Lac, C L/iL)

,H t 0 -TZ "•' o .6 .F • '1. j o '-•7 & & " C, , . . 0" F 6

-J-a

A00ZK IC a 40. 0.-, V7A*

L 2 6 " 6

-Jc, 0-.66. %)J-.oo.s ) 4-.,o N Lac (4- .- 1;

K =,,ct Z, &.

C '. l ,t.y 7'3 Sr at I

.w6' 00.0 -V.:r . ,96 (SI•)ABB Environmental S

FORM 00.0, REV.4/81 ABB Environmental Services, Inc.



PROJECT [COM BY JOB NO

,,- 0. Y17 'ýe

FKLOG(.0 (o8)]L e

&*L~~ oz ./% i- o.s.r J I,•

&4w%.~ ~ ~ =~-aJK rs 1 . '

- /, oar t'C6• (t.., ) ' - -- ,. ', 1

.•: f•' C=°- o.%" o.2•)7(o.'v•'•-o (r•'•.,,)

fL' ./, ( -f) o. Le. " " (o '. ,

"".~. {-.. .•] [°.°o"' - - 2. Io~.t.; ,,'_.

-21

a. /2 x2 o

PoRM-00.0, ,Ev. 4/a, ABB Environmental Services, Inc.



PROJECT 
COMP. BY JOS NO

CHK BY oDATE

66(.)0 9z ' rL -5 2~o~ re Z 7'q('t) " . go.• • t',- aoro . ,. • .q ? f

A(e : 0.!39 6L o-0433.,,:

-k,,,- I2 c, .("0 (0. 5,3.A)

T--2

L1 C,.Z. A'e

_ • . [ -'eo.•- 17o .og s, . 2. 0 ? c, - A , , -, v. -

Z#J /.23/ 1ree"-

/.2

*/ CIO-* I " C

SH(%': o.ZZ•,* 6',.)- o.@3(S
0'3 4 owe... L

LOCI L~ Lc.'(f*.44 z~jo.G YL e

-i - 0 .03c o. ooz ',3 2 - Z.2, 
,. --

6. ooV.Z o,• x, 7Xi57-, '

9%0.'440-P

L et A&7

h'(~~~P O~z4FC' o.0e

C-..:' -rlt- 2. e *-~

FORM 00.01 REV. 4/81 ABB Environmental Services, Inc.



PROJECT 
CMSyJOS NO.

&&A- 0+Y rfs r it 
P-4 I .(.~

LoG. 'C ( fL') - &.c.0 (C..&' 3 C',c; 4
d. n 'oe . 0 . I+ -,, (-q)

( W Lo~ o c, ]( a -1-

-Ica

d. 6,Y231 d2 +

IC? //'Z .

7z 9 xr- 
Vs 46'~

IC LoG.. a, a Cs 64 .ý')7 Cd.( )
1 L

L 'V/0 -- /-- C C& .

le--

FORM 00.01 REV. 4/al 
ABB Environmental Services, Inc.



RCOMP By JOS NO,

CHK BY DATE

6-6A".~ j-Z.? r-s 0?
A~ Irl4 A-:

-~- - L-i.-~ ~~oo~cj ~.C4' r/o'.'&~,,

64A- dqt- [6-X £ey oe-r * l s-v

tfL6.S ,r

.. ,- {L&L- Co. 2.t) - Loc. (os;7 Lc

7--

-- 4a.

FORM 00.01 REV. 4/mi ABB Environmental Services, Inc.



PROJECT COMP. BY Joe No.

SCH-K BY DATE

f - oc~.(e~r)] ( ./Zoe, 0;~~
/.• - • C.o)

-K '" {-o . -/o D [ o~o oz •'J - • ., , o • f •/ • ,.

#.o5, -, / -V,

-k •r•'(•°s) - 2"•°0._oi) ,t"°.)iOG• C: ".W)
(62 (9.a

- '4 •- £/C,

FORM 00.01 REV 4/81 ABB Environmental Services, Inc.



rising head tests at G3M-93-OBX

1.8

1.7
1.6
15
1.4
1.3
1.2

ci S~0.9
S0.8
o* 0.7

* 0.6
o0.5

S~0.4

0.3
0.2
0.1

0 -::: ý, [

-0.1 -. -2.5 I -1.5 I -0.5 0.5 I 1.5
-2 -1 0

log time (mins)
O 05xr1 + 08xr2
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rising head tests at G3M-93-1OX
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RISING HEAD TESTS AT G6M-93-12X
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RISING HEAD TESTS AT G6M-93-14X
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WELLTESTNO. HYDRAULIC CONDUCTIVITY (FT/DAY)

________HVORSLEV BOUWER & RICE

G3M-93-08X 1 3.43*101 2.57*101

2 3.42* 101 2.52* 101

G3M-93-09X 1 9.01*10, 6.51*101

__________2 7.17*101 5.18*101

G3M-93-1OX 1 1.58*10' 1.19*10,

2 8-. 34t*101 /___58-6 __1?_10

G3M-93-11X 1 2.43*10' 1.84*101

___________2 3.11*101 2.36*101

G/M-93-12X 1 2.84*1(1) 1.98*101

___________2 2.69*10' 1.81*101

GYM-93-13X 1 2.64*101 1.92*101

2 1.55*101 1.09* 10p.G M-93-14X 1 2.82*101 2.04*101

___________3 3.20*101 2.24 *101
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 11-10-1993

Fort Devens - Groups 3&6
G3M-93-08X TEST 1
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 3.32E+ 01 ft/day

1.17E-02 cm/sec
Basic Time Lag: 0.22 m

2.3 Times Basic Time Lag: 0.51 m
(Equalization Ratio - 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 3.48E + 01 ft/day

1.23E-02 cm/sec
Time Coordinate TI: 0.2 m
Time Coordinate T2: 1.3 m

Head Ratio Coordinate Hi: 50.12E-02
Head Ratio Coordinate H2: 19.95E-04

Well/Aquifer Parameters

Length of well screen: 8.47 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0000 1.000 2 0.0033 0.981 3 0.0066 0.968
4 0.0100 0.946 5 0.0133 0.934 6 0.0166 0.920
7 0.0200 0.907 8 0.0233 0.894 9 0.0266 0.881

10 0.0300 0.869 11 0.0333 0.856 12 0.0366 0.843
13 0.0400 0.832 14 0.0433 0.821 15 0.0466 0.808



16 0.0500 0.797 17 0.0533 0.786 18 0.0566 0.774
19 0.0600 0.761 20 0.0633 0.752 21 0.0666 0.741
22 0.0700 0.731 23 0.0733 0.720 24 0.0766 0.711
25 0.0800 0.699 26 0.0833 0.690 27 0.0866 0.681
28 0.0900 0.670 29 0.0933 0.660 30 0.0966 0.651
31 0.1000 0.641 32 0.1033 0.633 33 0.1066 0.623
34 0.1100 0.615 35 0.1133 0.606 36 0.1166 0.599
37 0.1200 0.589 38 0.1233 0.582 39 0.1266 0.573
40 0.1300 0.565 41 0.1333 0.558 42 0.1366 0.548
43 0.1400 0.541 44 0.1433 0.533 45 0.1466 0.526
46 0.1500 0.519 47 0.1533 0.511 48 0.1566 0.504
49 0.1600 0.496 50 0.1633 0.488 51 0.1666 0.483
52 0.1700 0.475 53 0.1733 0.468 54 0.1766 0.461
55 0.1800 0.455 56 0.1833 0.449 57 0.1866 0.442
58 0.1900 0.435 59 0.1933 0.429 60 0.1966 0.424
61 0.2000 0.418 62 0.2033 0.411 63 0.2066 0.405
64 0.2100 0.399 65 0.2133 0.393 66 0.2166 0.388
67 0.2200 0.382 68 0.2233 0.377 69 0.2266 0.371
70 0.2300 0.366 71 0.2333 0.361 72 0.2366 0.356
73 0.2400 0.351 74 0.2433 0.345 75 0.2466 0.340
76 0.2500 0.335 77 0.2533 0.330 78 0.2566 0.326
79 0.2600 0.321 80 0.2633 0.317 81 0.2666 0.311
82 0.2700 0.308 83 0.2733 0.302 84 0.2766 0.298
85 0.2800 0.295 86 0.2833 0.291 87 0.2866 0.285
88 0.2900 0.282 89 0.2933 0.278 90 0.2966 0.274
91 0.3000 0.271 92 0.3033 0.266 93 0.3066 0.263
94 0.3100 0.258 95 0.3133 0.255 96 0.3166 0.252
97 0.3200 0.248 98 0.3233 0.244 99 0.3266 0.240

100 0.3300 0.237 101 0.3333 0.233 102 0.3500 0.216
103 0.3666 0.200 104 0.3833 0.184 105 0.4000 0.170
106 0.4166 0.157 107 0.4333 0.145 108 0.4500 0.134
109 0.4666 0.123 110 0.4833 0.113 111 0.5000 0.106
112 0.5166 0.097 113 0.5333 0.091 114 0.5500 0.084
115 0.5666 0.076 116 0.5833 0.071 117 0.6000 0.065
118 0.6166 0.061 119 0.6333 0.056 120 0.6500 0.052
121 0.6666 0.048 122 0.6833 0.044 123 0.7000 0.041
124 0.7166 0.037 125 0.7333 0.035 126 0.7500 0.031
127 0.7666 0.030 128 0.7833 0.028 129 0.8000 0.026
130 0.8166 0.024 131 0.8333 0.022 132 0.8500 0.020
133 0.8666 0.018 134 0.8833 0.017 135 0.9000 0.015
136 0.9166 0.015 137 0.9333 0.013 138 0.9500 0.013
139 0.9666 0.011 140 0.9833 0.011 141 1.0000 0.009
142 1.2000 0.002
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-08X TEST 2
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 3.32E+ 01 ft/day

1.17E-02 cm/sec
Basic Time Lag: 0.22 m

2.3 Times Basic Time Lag: 0.51 m
(Equalization Ratio -, 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 3.42E+ 01 ft/day

1.21E-02 cm/sec
Time Coordinate TI: 0.2 mr
Time Coordinate T2: 1.4 m

Head Ratio Coordinate HI: 50.12E-02
Head Ratio Coordinate H2: 19.95E-04

Well/Aquifer Parameters

Length of well screen: 8.47 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0000 1.000 2 0.0033 0.980 3 0.0066 0.959
4 0.0100 0.951 5 0.0133 0.943 6 0.0166 0.923
7 0.0200 0.906 8 0.0233 0.896 9 0.0266 0.876

10 0.0300 0.870 11 0.0333 0.860 12 0.0366 0.846
13 0.0400 0.832 14 0.0433 0.821 15 0.0466 0.808



16 0.0500 0.797 17 0.0533 0.785 18 0.0566 0.774
19 0.0600 0.763 20 0.0633 0.751 21 0.0666 0.740
22 0.0700 0.730 23 0.0733 0.719 24 0.0766 0.710
25 0.0800 0.699 26 0.0833 0.689 27 0.0866 0.680
28 0.0900 0.670 29 0.0933 0.659 30 0.0966 0.650
31 0.1000 0.642 32 0.1033 0.633 33 0.1066 0.623
34 0.1100 0.614 35 0.1133 0.606 36 0.1166 0.597
37 0.1200 0.589 38 0.1233 0.580 39 0.1266 0.572
40 0.1300 0.565 41 0.1333 0.556 42 0.1366 0.548
43 0.1400 0.540 44 0.1433 0.533 45 0.1466 0.525
46 0.1500 0.518 47 0.1533 0.510 48 0.1566 0.503
49 0.1600 0.495 50 0.1633 0.490 51 0.1666 0.482
52 0.1700 0.475 53 0.1733 0.469 54 0.1766 0.462
55 0.1800 0.454 56 0.1833 0.448 57 0.1866 0.442
58 0.1900 0.435 59 0.1933 0.429 60 0.1966 0.423
61 0.2000 0.416 62 0.2033 0.410 63 0.2066 0.405
64 0.2100 0.399 65 0.2133 0.394 66 0.2166 0.388
67 0.2200 0.382 68 0.2233 0.376 69 0.2266 0.371
70 0.2300 0.365 71 0.2333 0.360 72 0.2366 0.356
73 0.2400 0.350 74 0.2433 0.345 75 0.2466 0.340
76 0.2500 0.335 77 0.2533 0.329 78 0.2566 0.326
79 0.2600 0.320 80 0.2633 0.316 81 0.2666 0.312
82 0.2700 0.307 83 0.2733 0.303 84 0.2766 0.298
85 0.2800 0.293 86 0.2833 0.290 87 0.2866 0.286
88 0.2900 0.280 89 0.2933 0.277 90 0.2966 0.273
91 0.3000 0.269 92 0.3033 0.265 93 0.3066 0.262
94 0.3100 0.258 95 0.3133 0.254 96 0.3166 0.250
97 0.3200 0.246 98 0.3233 0.243 99 0.3266 0.239

100 0.3300 0.237 101 0.3333 0.233 102 0.3500 0.216
103 0.3666 0.199 104 0.3833 0.184 105 0.4000 0.169
106 0.4166 0.156 107 0.4333 0.145 108 0.4500 0.134
109 0.4666 0.124 110 0.4833 0.114 111 0.5000 0.105
112 0.5166 0.098 113 0.5333 0.090 114 0.5500 0.083
115 0.5666 0.077 116 0.5833 0.072 117 0.6000 0.066
118 0.6166 0.060 119 0.6333 0.056 120 0.6500 0.052
121 0.6666 0.049 122 0.6833 0.045 123 0.7000 0.041
124 0.7166 0.038 125 0.7333 0.036 126 0.7500 0.032
127 0.7666 0.030 128 0.7833 0.028 129 0.8000 0.026
130 0.8166 0.024 131 0.8333 0.022 132 0.8500 0.020
133 0.8666 0.018 134 0.8833 0.017 135 0.9000 0.017
136 0.9166 0.015 137 0.9333 0.013 138 0.9500 0.013
139 0.9666 0.011 140 0.9833 0.011 141 1.0000 0.009
142 1.2000 0.004



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 09-17-1993

Fort Devens - Groups 3&6
G3M-93-08X TEST 1
Russell Johnson

Results

Hydraulic Conductivity: 2.57E+01 ft/day
9.05E-03 cm/sec

Y-Intercept (Yo): 1.79E + 00 ft
Well Screen Ratio (Le/rw): 20.4
Dimensionless Parameter A: 2.22
Dimensionless Parameter B: 0.33

Slope of Line [ln(Yo/Yt)/t]: 4.695E+00 1/min
Well Parameters (Rce2 / 2*Le): 1.706E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.224

Well/Aquifer Parameters

Depth of well: 30.15 ft
Length of well screen: 8.47 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(nin) (ft) (min) (ft) (nin) (ft)

1 0.0000 1.693 2 0.0033 1.661 3 0.0066 1.639
4 0.0100 1.601 5 0.0133 1.582 6 0.0166 1.557
7 0.0200 1.535 8 0.0233 1.513 9 0.0266 1.491

10 0.0300 1.472 11 0.0333 1.450 12 0.0366 1.428
13 0.0400 1.409 14 0.0433 1.390 15 0.0466 1.368
16 0.0500 1.349 17 0.0533 1.330 18 0.0566 1.311
19 0.0600 1.289 20 0.0633 1.273 21 0.0666 1.254
22 0.0700 1.238 23 0.0733 1.219 24 0.0766 1.203



25 0.0800 1.184 26 0.0833 1.169 27 0.0866 1.153
28 0.0900 1.134 29 0.0933 1.118 30 0.0966 1.102
31 0.1000 1.086 32 0.1033 1.071 33 0.1066 1.055
34 0.1100 1.042 35 0.1133 1.026 36 0.1166 1.014
37 0.1200 0.998 38 0.1233 0.985 39 0.1266 0.970
40 0.1300 0.957 41 0.1333 0.944 42 0.1366 0.928
43 0.1400 0.916 44 0.1433 0.903 45 0.1466 0.891
46 0.1500 0.878 47 0.1533 0.865 48 0.1566 0.853
49 0.1600 0.840 50 0.1633 0.827 51 0.1666 0.818
52 0.1700 0.805 53 0.1733 0.793 54 0.1766 0.780
55 0.1800 0.770 56 0.1833 0.761 57 0.1866 0.748
58 0.1900 0.736 59 0.1933 0.726 60 0.1966 0.717
61 0.2000 0.707 62 0.2033 0.695 63 0.2066 0.685
64 0.2100 0.676 65 0.2133 0.666 66 0.2166 0.657
67 0.2200 0.647 68 0.2233 0.638 69 0.2266 0.628
70 0.2300 0.619 71 0.2333 0.612 72 0.2366 0.603
73 0.2400 0.594 74 0.2433 0.584 75 0.2466 0.575
76 0.2500 0.568 77 0.2533 0.559 78 0.2566 0.552
79 0.2600 0.543 80 0.2633 0.537 81 0.2666 0.527
82 0.2700 0.521 83 0.2733 0.511 84 0.2766 0.505
85 0.2800 0.499 86 0.2833 0.492 87 0.2866 0.483
88 0.2900 0.477 89 0.2933 0.470 90 0.2966 0.464
91 0.3000 0.458 92 0.3033 0.451 93 0.3066 0.445
94 0.3100 0.436 95 0.3133 0.432 96 0.3166 0.426
97 0.3200 0.420 98 0.3233 0.413 99 0.3266 0.407

100 0.3300 0.401 101 0.3333 0.394 102 0.3500 0.366
103 0.3666 0.338 104 0.3833 0.312 105 0.4000 0.287
106 0.4166 0.265 107 0.4333 0.246 108 0.4500 0.227
109 0.4666 0.208 110 0.4833 0.192 111 0.5000 0.180
112 0.5166 0.164 113 0.5333 0.154 114 0.5500 0.142
115 0.5666 0.129 116 0.5833 0.120 117 0.6000 0.110
118 0.6166 0.104 119 0.6333 0.094 120 0.6500 0.088
121 0.6666 0.082 122 0.6833 0.075 123 0.7000 0.069
124 0.7166 0.063 125 0.7333 0.060 126 0.7500 0.053
127 0.7666 0.050 128 0.7833 0.047 129 0.8000 0.044
130 0.8166 0.041 131 0.8333 0.037 132 0.8500 0.034
133 0.8666 0.031 134 0.8833 0.028 135 0.9000 0.025
136 0.9166 0.025 137 0.9333 0.022 138 0.9500 0.022
139 0.9666 0.018 140 0.9833 0.018 141 1.0000 0.015
142 1.2000 0.003



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-08X TEST 2
Russell Johnson

Results

Hydraulic Conductivity: 2.52E+ 01 ft/day
8.90E-03 cm/sec

Y-Intercept (Yo): 1.74E+ 00 ft
Well Screen Ratio (Le/rw): 20.4
Dimensionless Parameter A: 2.22
Dimensionless Parameter B: 0.33

Slope of Line [ln(Yo/Yt)/t]: 4.620E+00 1/min
Well Parameters (Rc^2 / 2*Le): 1.706E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.224

Well/Aquifer Parameters

Depth of well: 30.15 ft
Length of well screen: 8.47 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0000 1.677 2 0.0033 1.643 3 0.0066 1.608
4 0.0100 1.595 5 0.0133 1.582 6 0.0166 1.548
7 0.0200 1.519 8 0.0233 1.503 9 0.0266 1.469

10 0.0300 1.459 11 0.0333 1.443 12 0.0366 1.418
13 0.0400 1.396 14 0.0433 1.377 15 0.0466 1.355
16 0.0500 1.336 17 0.0533 1.317 18 0.0566 1.298
19 0.0600 1.279 20 0.0633 1.260 21 0.0666 1.241
22 0.0700 1.225 23- 0.0733 1.206 24 0.0766 1.191



25 0.0800 1.172 26 0.0833 1.156 27 0.0866 1.140
28 0.0900 1.124 29 0.0933 1.105 30 0.0966 1.090
31 0.1000 1.077 32 0.1033 1.061 33 0.1066 1.045
34 0.1100 1.030 35 0.1133 1.017 36 0.1166 1.001
37 0.1200 0.988 38 0.1233 0.973 39 0.1266 0.960
40 0.1300 0.947 41 0.1333 0.932 42 0.1366 0.919
43 0.1400 0.906 44 0.1433 0.894 45 0.1466 0.881
46 0.1500 0.868 47 0.1533 0.856 48 0.1566 0.843
49 0.1600 0.830 50 0.1633 0.821 51 0.1666 0.808
52 0.1700 0.796 53 0.1733 0.786 54 0.1766 0.774
55 0.1800 0.761 56 0.1833 0.752 57 0.1866 0.742
58 0.1900 0.729 59 0.1933 0.720 60 0.1966 0.710
61 0.2000 0.698 62 0.2033 0.688 63 0.2066 0.679
64 0.2100 0.669 65 0.2133 0.660 66 0.2166 0.650
67 0.2200 0.641 68 0.2233 0.631 69 0.2266 0.622
70 0.2300 0.612 71 0.2333 0.603 72 0.2366 0.597
73 0.2400 0.587 74 0.2433 0.578 75 0.2466 0.571
76 0.2500 0.562 77 0.2533 0.552 78 0.2566 0.546
79 0.2600 0.537 80 0.2633 0.530 81 0.2666 0.524
82 0.2700 0.515 83 0.2733 0.508 84 0.2766 0.499
85 0.2800 0.492 86 0.2833 0.486 87 0.2866 0.480
88 0.2900 0.470 89 0.2933 0.464 90 0.2966 0.458
91 0.3000 0.451 92 0.3033 0.445 93 0.3066 0.439
94 0.3100 0.432 95 0.3133 0.426 96 0.3166 0.420
97 0.3200 0.413 98 0.3233 0.407 99 0.3266 0.401

100 0.3300 0.398 101 0.3333 0.391 102 0.3500 0.363
103 0.3666 0.334 104 0.3833 0.309 105 0.4000 0.284
106 0.4166 0.262 107 0.4333 0.243 108 0.4500 0.224
109 0.4666 0.208 110 0.4833 0.192 111 0.5000 0.176
112 0.5166 0.164 113 0.5333 0.151 114 0.5500 0.139
115 0.5666 0.129 116 0.5833 0.120 117 0.6000 0.110
118 0.6166 0.101 119 0.6333 0.094 120 0.6500 0.088
121 0.6666 0.082 122 0.6833 0.075 123 0.7000 0.069
124 0.7166 0.063 125 0.7333 0.060 126 0.7500 0.053
127 0.7666 0.050 128 0.7833 0.047 129 0.8000 0.044
130 0.8166 0.041 131 0.8333 0.037 132 0.8500 0.034
133 0.8666 0.031 134 0.8833 0.028 135 0.9000 0.028
136 0.9166 0.025 137 0.9333 0.022 138 0.9500 0.022
139 0.9666 0.018 140 0.9833 0.018 141 1.0000 0.015
142 1.2000 0.006



AQ T C I C

AQUIFER TEST NO.

SETUP ~ DATE 61301.3 BY WHOM

MONITORING WELL ID (594 -1- - 08) 1-

DATE OF TEST -3
TYPE OFTEST AIsIA •e. /

HERMIT TYPE/SERIAL# -5&1 o c.1 Ic 13OrZ

TEST # ZIL
DATA COLLECTION RATE --

TRANSDUCER

SERIAL # PF- -/__/_________

PSIG 1/__
SCALEFACTOR C, _ _ _ _

OFFSET - , __ _

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) "4) C.
STATIC WATER LEVEL (FT./TOC) 2-(.69 (f_ ______

WELL DEPTH (FT.I/TOC) -3,0 "1

INITIAL XD REFERENCE 6, ce pr
SLUG DEFrH (Fr./TOC) Z: 1 (9c

TIME OF SLUG PLACEMENT Cf 3 q

TIME OF WL EQUILIBRATION •'(2-

NEW XD REFERENCE 010Z. ir -

START TIME OFTST TEST

END TIME OF TEST

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



_________AQUIFER TEST NO. 5
7a 6r LZ>

SETUP DATE BYVWHOM

MONITORING WELL ID D.A/-" -ca) 1 " %Joih/d'e +-

DATE OF TEST /

TYPE OF TEST

HERMIT TYPE/SERIAL# / /CO/

TEST# zE- / d#=P.

DATA COLLECTION RATE eL i _ ____

TRANSDUCER

SERIAL # Pr x-14~ /o<4•7'
PSIG i/o

SCALE FACTOR q 0 7-
OFFSET - o_. o Up3
INPUT CHANNEL J-

TEST DATA

INPUT MODE (TOC/SUR) 7?) C.

STATIC WATER LEVEL (Fr. /TOC) 7-1.6,0 (CP O

WELL DEPTH (FT./TOC) 30•,( __"

XD DE=H (FT.9 PC3B

INITIAL XD REFERENCE 0' oo

SLUG DEPTH (FT./TOC) Z?(. 9O 0!9c7-)

TIME OF SLUG PLACEMENT /100

TIME OF WL EQUILIBRATION /I)o Z-
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 07-08-1993

Fort Devens - Groups 3&6
G3M-93-09X Test 1
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 9.97E + 00 ft/day

3.52E-03 cm/sec
Basic Time Lag: 0.98 m

2.3 Times Basic Time Lag: 2.25 m
(Equalization Ratio = 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 9.01E+ 00 ft/day

3.18E-03 cm/sec
Time Coordinate TI: 0.7 m
Time Coordinate T2: 6.6 m

Head Ratio Coordinate Hi: 46.21iE-02
Head Ratio Coordinate H2: 19.77E-04

Well/Aquifer Parameters

Length of well screen: 5.51 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.991 3 0.0100 0.981
4 0.0133 0.970 5 0.0166 0.960 6 0.0200 0.950
7 0.0233 0.941 8 0.0266 0.929 9 0.0300 0.922

10 0.0333 0.915 11 0.0366 0.898 12 0.0400 0.901
13 0.0433 0.891 14 0.0466 0.886 15 0.0500 0.881



16 0.0533 0.873 17 0.0566 0.869 18 0.0600 0.861
19 0.0633 0.857 20 0.0666 0.851 21 0.0700 0.846
22 0.0733 0.842 23 0.0766 0.837 24 0.0800 0.832
25 0.0833 0.829 26 0.0866 0.825 27 0.0900 0.821
28 0.0933 0.817 29 0.0966 0.815 30 0.1000 0.809
31 0.1033 0.808 32 0.1066 0.804 33 0.1100 0.801
34 0.1133 0.797 35 0.1166 0.794 36 0.1200 0.792
37 0.1233 0.789 38 0.1266 0.787 39 0.1300 0.784
40 0.1333 0.782 41 0.1366 0.778 42 0.1400 0.777
43 0.1433 0.773 44 0.1466 0.772 45 0.1500 0.770
46 0.1533 0.766 47 0.1566 0.765 48 0.1600 0.763
49 0.1633 0.761 50 0.1666 0.760 51 0.1700 0.756
52 0.1733 0.754 53 0.1766 0.752 54 0.1800 0.751
55 0.1833 0.749 56 0.1866 0.747 57 0.1900 0.745
58 0.1933 0.742 59 0.1966 0.740 60 0.2000 0.739
61 0.2033 0.737 62 0.2066 0.737 63 0.2100 0.733
64 0.2133 0.732 65 0.2166 0.730 66 0.2200 0.728
67 0.2233 0.727 68 0.2266 0.725 69 0.2300 0.723
70 0.2333 0.721 71 0.2366 0.720 72 0.2400 0.718
73 0.2433 0.716 74 0.2466 0.714 75 0.2500 0.712
76 0.2533 0.711 77 0.2566 0.709 78 0.2600 0.708
79 0.2633 0.706 80 0.2666 0.704 81 0.2700 0.702
82 0.2733 0.700 83 0.2766 0.699 84 0.2800 0.697
85 0.2833 0.696 86 0.2866 0.694 87 0.2900 0.692
88 0.2933 0.690 89 0.2966 0.688 90 0.3000 0.687
91 0.3033 0.685 92 0.3066 0.683 93 0.3100 0.680
94 0.3133 0.680 95 0.3166 0.676 96 0.3200 0.676
97 0.3233 0.673 98 0.3266 0.673 99 0.3300 0.671

100 0.3333 0.669 101 0.3500 0.659 102 0.3666 0.651
103 0.3833 0.642 104 0.4000 0.633 105 0.4166 0.626
106 0.4333 0.617 107 0.4500 0.609 108 0.4666 0.602
109 0.4833 0.595 110 0.5000 0.587 111 0.5166 0.579
112 0.5333 0.572 113 0.5500 0.566 114 0.5666 0.557
115 0.5833 0.550 116 0.6000 0.543 117 0.6166 0.536
118 0.6333 0.529 119 0.6500 0.521 120 0.6666 0.514
121 0.6833 0.507 122 0.7000 0.500 123 0.7166 0.493
124 0.7333 0.486 125 0.7500 0.479 126 0.7666 0.472
127 0.7833 0.465 128 0.8000 0.458 129 0.8166 0.451
130 0.8333 0.445 131 0.8500 0.439 132 0.8666 0.434
133 0.8833 0.427 134 0.9000 0.422 135 0.9166 0.415
136 0.9333 0.410 137 0.9500 0.405 138 0.9666 0.399
139 0.9833 0.393 140 1.0000 0.387 141 1.2000 0.309
142 1.4000 0.252 143 1.6000 0.205 144 1.8000 0.168
145 2.0000 0.138 146 2.2000 0.112 147 2.4000 0.095
148 2.6000 0.079 149 2.8000 0.066 150 3.0000 0.055
151 3.2000 0.047 152 3.4000 0.038 153 3.6000 0.033



154 3.8000 0.027 155 4.0000 0.024 156 4.2000 0.020
157 4.4000 0.019 158 4.6000 0.017 159 4.8000 0.014
160 5.0000 0.014 161 5.2000 0.010 162 5.4000 0.010
163 5.6000 0.008 164 5.8000 0.008 165 6.0000 0.007
166 6.2000 0.008 167 6.4000 0.005 168 6.6000 0.005
169 6.8000 0.005 170 7.0000 0.007 171 7.2000 0.005
172 7.4000 0.005 173 7.6000 0.005 174 7.8000 0.005
175 8.0000 0.005 176 8.2000 0.003 177 8.4000 0.005
178 8.6000 0.003 179 8.8000 0.003 180 9.0000 0.003
181 9.2000 0.003 182 9.4000 0.003 183 9.6000 0.003
184 9.8000 0.005 185 10.0000 0.005 186 0.0000 1.000

HUORSLEU SLUG TEST ANALYSIS

Fox~t Devens - Gxroups 3&6

G3M-93-09X TEST I
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154 3.8000 0.027 155 4.0000 0.024 156 4.2000 0.020
157 4.4000 0.019 158 4.6000 0.017 159 4.8000 0.014
160 5.0000 0.014 161 5.2000 0.010 162 5.4000 0.010
163 5.6000 0.008 164 5.8000 0.008 165 6.0000 0.007
166 6.2000 0.008 167 6.4000 0.005 168 6.6000 0.005
169 6.8000 0.005 170 7.0000 0.007 171 7.2000 0.005
172 7.4000 0.005 173 7.6000 0.005 174 7.8000 0.005
175 8.0000 0.005 176 8.2000 0.003 177 8.4000 0.005
178 8.6000 0.003 179 8.8000 0.003 180 9.0000 0.003
181 9.2000 0.003 182 9.4000 0.003 183 9.6000 0.003
184 9.8000 0.005 185 10.0000 0.005 186 0.0000 1.000



HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 07-08-1993

Fort Devens - Groups 3&6
G3M-93-09X Test 2
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 8.35E+ 00 ft/day

2.95E-03 cm/sec
Basic Time Lag: 1.17 m

2.3 Times Basic Time Lag: 2.69 m
(Equalization Ratio = 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 7.17E + 00 ft/day

2.53E-03 cm/sec
Time Coordinate Ti: 0.6 m
Time Coordinate T2: 5.5 m

Head Ratio Coordinate Hi: 55.83E-02
Head Ratio Coordinate H2: 15.63E-03

Well/Aquifer Parameters

Length of well screen: 5.51 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.949 3 0.0100 0.949
4 0.0133 0.937 5 0.0166 0.926 6 0.0200 0.923
7 0.0233 0.914 8 0.0266 0.910 9 0.0300 0.901

10 0.0333 0.893 11 0.0366 0.885 12 0.0400 0.881
13 0.0433 0.873 14 0.0466 0.866 15 0.0500 0.862



16 0.0533 0.857 17 0.0566 0.849 18 0.0600 0.846
19 0.0633 0.840 20 0.0666 0.836 21 0.0700 0.831
22 0.0733 0.827 23 0.0766 0.824 24 0.0800 0.819
25 0.0833 0.815 26 0.0866 0.811 27 0.0900 0.809
28 0.0933 0.806 29 0.0966 0.802 30 0.1000 0.799
31 0.1033 0.797 32 0.1066 0.793 33 0.1100 0.792
34 0.1133 0.789 35 0.1166 0.786 36 0.1200 0.785
37 0.1233 0.781 38 0.1266 0.778 39 0.1300 0.777
40 0.1333 0.774 41 0.1366 0.772 42 0.1400 0.769
43 0.1433 0.768 44 0.1466 0.766 45 0.1500 0.763
46 0.1533 0.762 47 0.1566 0.760 48 0.1600 0.757
49 0.1633 0.755 50 0.1666 0.754 51 0.1700 0.753
52 0.1733 0.751 53 0.1766 0.750 54 0.1800 0.748
55 0.1833 0.745 56 0.1866 0.744 57 0.1900 0.742
58 0.1933 0.741 59 0.1966 0.739 60 0.2000 0.738
61 0.2033 0.736 62 0.2066 0.734 63 0.2100 0.733
64 0.2133 0.732 65 0.2166 0.730 66 0.2200 0.729
67 0.2233 0.727 68 0.2266 0.725 69 0.2300 0.724
70 0.2333 0.723 71 0.2366 0.721 72 0.2400 0.720
73 0.2433 0.718 74 0.2466 0.716 75 0.2500 0.715
76 0.2533 0.713 77 0.2566 0.712 78 0.2600 0.711
79 0.2633 0.709 80 0.2666 0.707 81 0.2700 0.707
82 0.2733 0.704 83 0.2766 0.703 84 0.2800 0.703
85 0.2833 0.702 86 0.2866 0.700 87 0.2900 0.698
88 0.2933 0.697 89 0.2966 0.695 90 0.3000 0.694
91 0.3033 0.692 92 0.3066 0.689 93 0.3100 0.689
94 0.3133 0.688 95 0.3166 0.686 96 0.3200 0.685
97 0.3233 0.683 98 0.3266 0.682 99 0.3300 0.680

100 0.3333 0.679 101 0.3500 0.671 102 0.3666 0.662
103 0.3833 0.655 104 0.4000 0.647 105 0.4166 0.639
106 0.4333 0.634 107 0.4500 0.626 108 0.4666 0.618
109 0.4833 0.612 110 0.5000 0.605 111 0.5166 0.599
112 0.5333 0.593 113 0.5500 0.585 114 0.5666 0.579
115 0.5833 0.573 116 0.6000 0.567 117 0.6166 0.560
118 0.6333 0.553 119 0.6500 0.547 120 0.6666 0.542
121 0.6833 0.535 122 0.7000 0.528 123 0.7166 0.522
124 0.7333 0.516 125 0.7500 0.510 126 0.7666 0.504
127 0.7833 0.498 128 0.8000 0.492 129 0.8166 0.486
130 0.8333 0.479 131 0.8500 0.474 132 0.8666 0.469
133 0.8833 0.463 134 0.9000 0.457 135 0.9166 0.452
136 0.9333 0.448 137 0.9500 0.442 138 0.9666 0.437
139 0.9833 0.433 140 1.0000 0.428 141 1.2000 0.356
142 1.4000 0.306 143 1.6000 0.266 144 1.8000 0.231
145 2.0000 0.205 146 2.2000 0.184 147 2.4000 0.166
148 2.6000 0.152 149 2.8000 0.142 150 3.0000 0.131
151 3.2000 0.122 152 3.4000 0.116 153 3.6000 0.111



154 3.8000 0.107 155 4.0000 0.102 156 4.2000 0.099
157 4.4000 0.096 158 4.6000 0.095 159 4.8000 0.093
160 5.0000 0.092 161 5.2000 0.090 162 5.4000 0.090
163 5.6000 0.089 164 5.8000 0.089 165 6.0000 0.089
166 6.2000 0.087 167 6.4000 0.086 168 6.6000 0.086
169 6.8000 0.086 170 7.0000 0.086 171 7.2000 0.086
172 7.4000 0.086 173 7.6000 0.084 174 7.8000 0.084
175 8.0000 0.083 176 8.2000 0.084 177 8.4000 0.084
178 8.6000 0.084 179 8.8000 0.083 180 9.0000 0.083
181 9.2000 0.083 182 9.4000 0.083 183 9.6000 0.083
184 9.8000 0.084 185 10.0000 0.083 186 0.0000 1.000



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-09X TEST 1
Russell Johnson

Results

Hydraulic Conductivity: 6.51E+00 ft/day
2.30E-03 cm/sec

Y-Intercept (Yo): 1.67E +00 ft
Well Screen Ratio (Le/rw): 13.3
Dimensionless Parameter A: 1.97
Dimensionless Parameter B: 0.30

Slope of Line [ln(Yo/Yt)/t]: 9.227E-01 1/min
Well Parameters (RcA2 / 2*Le): 2.623E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 1.869

Well/Aquifer Parameters

Depth of well: 24.18 ft
Length of well screen: 5.51 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.826 2 0.0066 1.810 3 0.0100 1.791
4 0.0133 1.772 5 0.0166 1.753 6 0.0200 1.734
7 0.0233 1.718 8 0.0266 1.696 9 0.0300 1.684

10 0.0333 1.671 11 0.0366 1.639 12 0.0400 1.646
13 0.0433 1.627 14 0.0466 1.617 15 0.0500 1.608
16 0.0533 1.595 17 0.0566 1.586 18 0.0600 1.573
19 0.0633 1.564 20 0.0666 1.554 21 0.0700 1.545
22 0.0733 1.538 23 0.0766 1.529 24 0.0800 1.519



25 0.0833 1.513 26 0.0866 1.507 27 0.0900 1.500
28 0.0933 1.491 29 0.0966 1.488 30 0.1000 1.478
31 0.1033 1.475 32 0.1066 1.469 33 0.1100 1.462
34 0.1133 1.456 35 0.1166 1.450 36 0.1200 1.447
37 0.1233 1.440 38 0.1266 1.437 39 0.1300 1.431
40 0.1333 1.428 41 0.1366 1.421 42 0.1400 1.418
43 0.1433 1.412 44 0.1466 1.409 45 0.1500 1.406
46 0.1533 1.399 47 0.1566 1.396 48 0.1600 1.393
49 0.1633 1.390 50 0.1666 1.387 51 0.1700 1.380
52 0.1733 1.377 53 0.1766 1.374 54 0.1800 1.371
55 0.1833 1.368 56 0.1866 1.364 57 0.1900 1.361
58 0.1933 1.355 59 0.1966 1.352 60 0.2000 1.349
61 0.2033 1.345 62 0.2066 1.345 63 0.2100 1.339
64 0.2133 1.336 65 0.2166 1.333 66 0.2200 1.330
67 0.2233 1.327 68 0.2266 1.323 69 0.2300 1.320
70 0.2333 1.317 71 0.2366 1.314 72 0.2400 1.311
73 0.2433 1.308 74 0.2466 1.304 75 0.2500 1.301
76 0.2533 1.298 77 0.2566 1.295 78 0.2600 1.292
79 0.2633 1.289 80 0.2666 1.285 81 0.2700 1.282
82 0.2733 1.279 83 0.2766 1.276 84 0.2800 1.273
85 0.2833 1.270 86 0.2866 1.267 87 0.2900 1.263
88 0.2933 1.260 89 0.2966 1.257 90 0.3000 1.254
91 0.3033 1.251 92 0.3066 1.248 93 0.3100 1.241
94 0.3133 1.241 95 0.3166 1.235 96 0.3200 1.235
97 0.3233 1.229 98 0.3266 1.229 99 0.3300 1.225

100 0.3333 1.222 101 0.3500 1.203 102 0.3666 1.188
103 0.3833 1.172 104 0.4000 1.156 105 0.4166 1.143
106 0.4333 1.127 107 0.4500 1.112 108 0.4666 1.099
109 0.4833 1.086 110 0.5000 1.071 111 0.5166 1.058
112 0.5333 1.045 113 0.5500 1.033 114 0.5666 1.017
115 0.5833 1.004 116 0.6000 0.992 117 0.6166 0.979
118 0.6333 0.966 119 0.6500 0.951 120 0.6666 0.938
121 0.6833 0.925 122 0.7000 0.913 123 0.7166 0.900
124 0.7333 0.887 125 0.7500 0.875 126 0.7666 0.862
127 0.7833 0.849 128 0.8000 0.837 129 0.8166 0.824
130 0.8333 0.812 131 0.8500 0.802 132 0.8666 0.793
133 0.8833 0.780 134 0.9000 0.770 1.35 0.9166 0.758
136 0.9333 0.748 137 0.9500 0.739 138 0.9666 0.729
139 0.9833 0.717 140 1.0000 0.707 141 1.2000 0.565
142 1.4000 0.461 143 1.6000 0.375 144 1.8000 0.306
145 2.0000 0.252 146 2.2000 0.205 147 2.4000 0.173
148 2.6000 0.145 149 2.8000 0.120 150 3.0000 0.101
151 3.2000 0.085 152 3.4000 0.069 153 3.6000 0.060
154 3.8000 0.050 155 4.0000 0.044 156 4.2000 0.037
157 4.4000 0.034 158 4.6000 0.031 159 4.8000 0.025
160 5.0000 0.025 161 5.2000 0.018 162 5.4000 0.018



163 5.6000 0.015 164 5.8000 0.015 165 6.0000 0.012
166 6.2000 0.015 167 6.4000 0.009 168 6.6000 0.009
169 6.8000 0.009 170 7.0000 0.012 171 7.2000 0.009
172 7.4000 0.009 173 7.6000 0.009 174 7.8000 0.009
175 8.0000 0.009 176 8.2000 0.006 177 8.4000 0.009
178 8.6000 0.006 179 8.8000 0.006 180 9.0000 0.006
181 9.2000 0.006 182 9.4000 0.006 183 9.6000 0.006
184 9.8000 0.009 185 10.0000 0.009 186 0.0000 1.000



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-09X TEST 2
Russell Johnson

Results

Hydraulic Conductivity: 5. 18E+ 00 ft/day
1.83E-03 cm/sec

Y-Intercept (Yo): 1.83E+00 ft
Well Screen Ratio (Le/rw): 13.3
Dimensionless Parameter A: 1.97
Dimensionless Parameter B: 0.30

Slope of Line [ln(Yo/Yt)/t]: 7.339E-01 1/min
Well Parameters (RcA2 / 2*Le): 2.623E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 1.869

* Well/Aquifer Parameters

Depth of well: 24.18 ft
Length of well screen: 5.51 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 2.094 2 0.0066 1.987 3 0.0100 1.987
4 0.0133 1.962 5 0.0166 1.940 6 0.0200 1.933
7 0.0233 1.914 8 0.0266 1.905 9 0.0300 1.886

10 0.0333 1.870 11 0.0366 1.854 12 0.0400 1.845
13 0.0433 1.829 14 0.0466 1.813 15 0.0500 1.804
16 0.0533 1.794 17 0.0566 1.778 18 0.0600 1.772
19 0.0633 1.759 20 0.0666 1.750 21 0.0700 1.740
22 0.0733 1.731 23 0.0766 1.725 24 0.0800 1.715



25 0.0833 1.706 26 0.0866 1.699 27 0.0900 1.693
28 0.0933 1.687 29 0.0966 1.680 30 0.1000 1.674
31 0.1033 1.668 32 0.1066 1.661 33 0.1100 1.658
34 0.1133 1.652 35 0.1166 1.646 36 0.1200 1.643
37 0.1233 1.636 38 0.1266 1.630 39 0.1300 1.627
40 0.1333 1.620 41 0.1366 1.617 42 0.1400 1.611
43 0.1433 1.608 44 0.1466 1.605 45 0.1500 1.598
46 0.1533 1.595 47 0.1566 1.592 48 0.1600 1.586
49 0.1633 1.582 50 0.1666 1.579 51 0.1700 1.576
52 0.1733 1.573 53 0.1766 1.570 54 0.1800 1.567
55 0.1833 1.560 56 0.1866 1.557 57 0.1900 1.554
58 0.1933 1.551 59 0.1966 1.548 60 0.2000 1.545
61 0.2033 1.541 62 0.2066 1.538 63 0.2100 1.535
64 0.2133 1.532 65 0.2166 1.529 66 0.2200 1.526
67 0.2233 1.522 68 0.2266 1.519 69 0.2300 1.516
70 0.2333 1.513 71 0.2366 1.510 72 0.2400 1.507
73 0.2433 1.503 74 0.2466 1.500 75 0.2500 1.497
76 0.2533 1.494 77 0.2566 1.491 78 0.2600 1.488
79 0.2633 1.485 80 0.2666 1.481 81 0.2700 1.481
82 0.2733 1.475 83 0.2766 1.472 84 0.2800 1.472
85 0.2833 1.469 86 0.2866 1.466 87 0.2900 1.462
88 0.2933 1.459 89 0.2966 1.456 90 0.3000 1.453
91 0.3033 1.450 92 0.3066 1.443 93 0.3100 1.443
94 0.3133 1.440 95 0.3166 1.437 96 0.3200 1.434
97 0.3233 1.431 98 0.3266 1.428 99 0.3300 1.424

100 0.3333 1.421 101 0.3500 1.406 102 0.3666 1.387
103 0.3833 1.371 104 0.4000 1.355 105 0.4166 1.339
106 0.4333 1.327 107 0.4500 1.311 108 0.4666 1.295
109 0.4833 1.282 110 0.5000 1.267 111 0.5166 1.254
112 0.5333 1.241 113 0.5500 1.225 114 0.5666 1.213
115 0.5833 1.200 116 0.6000 1.188 117 0.6166 1.172
118 0.6333 1.159 119 0.6500 1.146 120 0.6666 1.134
121 0.6833 1.121 122 0.7000 1.105 123 0.7166 1.093
124 0.7333 1.080 125 0.7500 1.067 126 0.7666 1.055
127 0.7833 1.042 128 0.8000 1.030 129 0.8166 1.017
130 0.8333 1.004 131 0.8500 0.992 132 0.8666 0.982
133 0.8833 0.970 134 0.9000 0.957 135 0.9166 0.947
136 0.9333 0.938 137 0.9500 0.925 138 0.9666 0.916
139 0.9833 0.906 140 1.0000 0.897 141 1.2000 0.745
142 1.4000 0.641 143 1.6000 0.556 144 1.8000 0.483
145 2.0000 0.429 146 2.2000 0.385 147 2.4000 0.347
148 2.6000 0.319 149 2.8000 0.297 150 3.0000 0.274
151 3.2000 0.255 152 3.4000 0.243 153 3.6000 0.233
154 3.8000 0.224 155 4.0000 0.214 156 4.2000 0.208
157 4.4000 0.202 158 4.6000 0.199 159 4.8000 0.195
160 5.0000 0.192 161 5.2000 0.189 162 5.4000 0.189



163 5.6000 0.186 164 5.8000 0.186 165 6.0000 0.186
166 6.2000 0.183 167 6.4000 0.180 168 6.6000 0.180
169 6.8000 0.180 170 7.0000 0.180 171 7.2000 0.180
172 7.4000 0.180 173 7.6000 0.176 174 7.8000 0.176
175 8.0000 0.173 176 8.2000 0.176 177 8.4000 0.176
178 8.6000 0.176 179 8.8000 0.173 180 9.0000 0.173
181 9.2000 0.173 182 9.4000 0.173 183 9.6000 0.173
184 9.8000 0.176 185 10.0000 0.173 186 0.0000 1.000



___AQUIFER TEST NO. -(ý

SETUP DATE BYWHOM

MONITORING WELL ID 6341 -q-; - 6qX .eiic

DATE OF TEST 6, =3, q-3________

TYPEOFTEST 9t'5, fr/--,Q '(

HERMIT TYPE/SERIAL# "/06 C- i C 17 3 2

TEST #e-i I r 7

DATA COLLECTION RATE Z- 0 __ _

TRANSDUCER

SERIAL # PTX-/ •'O'/,C I_______

PSIG /6)

SCALE FACTOR ?.q 10 :1
OFFSET - O.036.

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) TO) Cc

STATIC WATER LEVEL (FT. /TOC) -;-Z /Pe. '7 (p 8/ p
WELL DEPTH (Fr./TOC) V-4(8 'V(/)
XD DEPTH (FT.Tee) b 't Lew
INITIAL XD REFERENCE 0. O>

SLUG DEPTH (FT./TOC) /leO I ,q)
TIME OF SLUG PLACEMENT 3 3

TIME OF WL EQUILIBRATION _____-_.__'

NEW XD REFERENCE 6,O-z-

START TIME OF TEST 1 3 Z& _.

END TIME OF TEST "*

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



___AQUIFER TEST NO. -l
7"s5 .C3)

SE'rup DATE BY WHOM

,JZ HA156A.
MONITORING WELL ID Cr3/4- ORK o X 9. cpu•'cC
DATE OF TEST 6-3o-735
TYPEOFTEST ?I/,J/ /-,A_ Z.-_.

HERMITTYPE/SERIAL# 5"/- - cZi eCC L

TEST# . L. 7- a( P Z_-_)

DATA COLLECTION RATE -O- (

TRANSDUCER

SERIAL # 141$I~ Z.O16 _______0

PSIG 0L ________

SCALE FACTOR .? 84-

OFFSET -o. 0_ _ _

INPUT CHANNEL

TETDATA

INPUT MODE (TOC/SUR) 7zc
STATIC WATERLEVEL(FT./TOC) , (rv)
WELL DEPTH (Fr. /TOC) ? 9 /8 "

XD DE=TH (FT.T-) 8 ,'1h-43 • ". £3
INITIAL XD REFERENCE e, 0t

SLUG DEFTH (FT. /TOC) iS. e __

TIME OF SLUG PLACEMENT |339

TIME OF WL EQUILIBRATION q ,

NEW XD REFERENCE 6-02- 5.q- q'3
START TIME OF TEST 3/

END TIME OF TEST H ,

NOTES: 10 41 p. - __"

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.---
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 07-08-1993

Fort Devens - Groups 3&6
G3M-93-10X Test 1
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 1.90E + 02 ft/day

6.70E-02 cm/sec
Basic Time Lag: 0.04 m

2.3 Times Basic Time Lag: 0.10 m
(Equalization Ratio - 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 1.58E+02 ft/day

5.57E-02 cm/sec
Time Coordinate TI: 0.0 m
Time Coordinate T2: 0.3 m

Head Ratio Coordinate Hi: 43.27E-02
Head Ratio Coordinate H2: 19.63E-04

Well/Aquifer Parameters

Length of well screen: 7.53 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.915 3 0.0100 0.835
4 0.0133 0.765 5 0.0166 0.702 6 0.0200 0.641
7 0.0233 0.590 8 0.0266 0.529 9 0.0300 0.497

10 0.0333 0.459 11 0.0366 0.422 12 0.0400 0.393
13 0.0433 0.359 14 0.0466 0.340 15 0.0500 0.315



16 0.0533 0.294 17 0.0566 0.274 18 0.0600 0.254
19 0.0633 0.235 20 0.0666 0.221 21 0.0700 0.211
22 0.0733 0.194 23 0.0766 0.181 24 0.0800 0.170
25 0.0833 0.158 26 0.0866 0.150 27 0.0900 0.135
28 0.0933 0.124 29 0.0966 0.118 30 0.1000 0.109
31 0.1033 0.109 32 0.1066 0.095 33 0.1100 0.089
34 0.1133 0.085 35 0.1166 0.078 36 0.1200 0.072
37 0.1233 0.070 38 0.1266 0.065 39 0.1300 0.060
40 0.1333 0.055 41 0.1366 0.053 42 0.1400 0.051
43 0.1433 0.046 44 0.1466 0.043 45 0.1500 0.041
46 0.1533 0.038 47 0.1566 0.036 48 0.1600 0.034
49 0.1633 0.032 50 0.1666 0.028 51 0.1700 0.026
52 0.1733 0.026 53 0.1766 0.024 54 0.1800 0.024
55 0.1833 0.022 56 0.1866 0.019 57 0.1900 0.019
58 0.1933 0.019 59 0.1966 0.017 60 0.2000 0.017
61 0.2033 0.014 62 0.2066 0.014 63 0.2100 0.014
64 0.2133 0.014 65 0.2166 0.012 66 0.2200 0.012
67 0.2233 0.012 68 0.2266 0.012 69 0.2300 0.009
70 0.2333 0.009 71 0.2366 0.009 72 0.2400 0.009
73 0.2433 0.009 74 0.2466 0.009 75 0.2500 0.007

HUOUSLEU SLUG TEST ANALYSES
Foazt Dowens - Grxa-o 3a6

G3M-93-16M TEST I
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16 0.0533 0.294 17 0.0566 0.274 18 0.0600 0.254
19 0.0633 0.235 20 0.0666 0.221 21 0.0700 0.211
22 0.0733 0.194 23 0.0766 0.181 24 0.0800 0.170
25 0.0833 0.158 26 0.0866 0.150 27 0.0900 0.135
28 0.0933 0.124 29 0.0966 0.118 30 0.1000 0.109
31 0.1033 0.109 32 0.1066 0.095 33 0.1100 0.089
34 0.1133 0.085 35 0.1166 0.078 36 0.1200 0.072
37 0.1233 0.070 38 0.1266 0.065 39 0.1300 0.060
40 0.1333 0.055 41 0.1366 0.053 42 0.1400 0.051
43 0.1433 0.046 44 0.1466 0.043 45 0.1500 0.041
46 0.1533 0.038 47 0.1566 0.036 48 0.1600 0.034
49 0.1633 0.032 50 0.1666 0.028 51 0.1700 0.026
52 0.1733 0.026 53 0.1766 0.024 54 0.1800 0.024
55 0.1833 0.022 56 0.1866 0.019 57 0.1900 0.019
58 0.1933 0.019 59 0.1966 0.017 60 0.2000 0.017
61 0.2033 0.014 62 0.2066 0.014 63 0.2100 0.014
64 0.2133 0.014 65 0.2166 0.012 66 0.2200 0.012
67 0.2233 0.012 68 0.2266 0.012 69 0.2300 0.009
70 0.2333 0.009 71 0.2366 0.009 72 0.2400 0.009
73 0.2433 0.009 74 0.2466 0.009 75 0.2500 0.007



HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 11-10-1993

Fort Devens - Groups 3&6
G3M-93-10X TEST 2 (ADJUSTED)

Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 1.30E+ 02 ft/day

4.57E-02 cm/sec
Basic Time Lag: 0.06 m

2.3 Times Basic Time Lag: 0.14 m
(Equalization Ratio = 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 2.08E+ 02 ft/day

7.35E-02 cm/sec
Time Coordinate Ti: 0.1 m
Time Coordinate T2: 0.3 m

Head Ratio Coordinate Hi: 50.12E-02
Head Ratio Coordinate H2: 19.95E-04

Well/Aquifer Parameters

Length of well screen: 7.53 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 0.687 2 0.0066 0.315 3 0.0100 0.780
4 0.0133 0.135 5 0.0166 0.812 6 0.0200 1.000
7 0.0233 0.914 8 0.0266 0.842 9 0.0300 0.767

10 0.0333 0.702 11 0.0366 0.640 12 0.0400 0.584
13 0.0433 0.537 14 0.0466 0.495 15 0.0500 0.452



16 0.0533 0.415 17 0.0566 0.382 18 0.0600 0.355
19 0.0633 0.328 20 0.0666 0.302 21 0.0700 0.283
22 0.0733 0.260 23 0.0766 0.240 24 0.0800 0.220
25 0.0833 0.205 26 0.0866 0.190 27 0.0900 0.175
28 0.0933 0.160 29 0.0966 0.153 30 0.1000 0.138
31 0.1033 0.127 32 0.1066 0.120 33 0.1100 0.110
34 0.1133 0.103 35 0.1166 0.097 36 0.1200 0.090
37 0.1233 0.085 38 0.1266 0.078 39 0.1300 0.070
40 0.1333 0.070 41 0.1366 0.063 42 0.1400 0.058
43 0.1433 0.052 44 0.1466 0.048 45 0.1500 0.045
46 0.1533 0.040 47 0.1566 0.037 48 0.1600 0.035
49 0.1633 0.032 50 0.1666 0.028 51 0.1700 0.028
52 0.1733 0.025 53 0.1766 0.022 54 0.1800 0.020
55 0.1833 0.020 56 0.1866 0.017 57 0.1900 0.015
58 0.1933 0.013 59 0.1966 0.013 60 0.2000 0.010
61 0.2033 0.010 62 0.2066 0.010 63 0.2100 0.007
64 0.2133 0.007 65 0.2166 0.007 66 0.2200 0.005
67 0.2233 0.005 68 0.2266 0.002 69 0.2300 0.005
70 0.2333 0.002 71 0.2366 0.002 72 0.2400 0.002



HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-10X TEST 2
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 2.26E+ 02 ft/day

7.96E-02 cm/sec
Basic Time Lag: 0.04 m

2.3 Times Basic Time Lag: 0.08 m
(Equalization Ratio - 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 8.34E+ 02 ft/day

2.94E-01 cm/sec
Time Coordinate TI: 0.0 m
Time Coordinate T2: 0.1 m

Head Ratio Coordinate HI: 50.12E-02
Head Ratio Coordinate H2: 19.95E-04

Well/Aquifer Parameters

Length of well screen: 7.53 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 0.517 2 0.0100 0.660 3 0.0166 0.710
4 0.0200 1.000 5 0.0233 0.868 6 0.0266 0.757
7 0.0300 0.641 8 0.0333 0.540 9 0.0366 0.444

10 0.0400 0.358 11 0.0433 0.285 12 0.0466 0.220
13 0.0500 0.154 14 0.0533 0.097 15 0.0566 0.045



16 ý0.0600 0.004



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-10X TEST 1
Russell Johnson

Results

Hydraulic Conductivity: 1.19E+ 02 ft/day
4.21E-02 cm/sec

Y-Intercept (Yo): 1.10E+ 00 ft
Well Screen Ratio (Le/rw): 18.1
Dimensionless Parameter A: 2.14
Dimensionless Parameter B: 0.32

Slope of Line [ln(Yo/Yt)/t]: 1.972E+01 1/min
Well Parameters (Rc"2 / 2*Le): 1.919E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.193

Well/Aquifer Parameters

Depth of well: 35.00 ft
Length of well screen: 7.53 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.301 2 0.0066 1.191 3 0.0100 1.086
4 0.0133 0.995 5 0.0166 0.913 6 0.0200 0.834
7 0.0233 0.767 8 0.0266 0.688 9 0.0300 0.647

10 0.0333 0.597 11 0.0366 0.549 12 0.0400 0.511
13 0.0433 0.467 14 0.0466 0.442 15 0.0500 0.410
16 0.0533 0.382 17 0.0566 0.357 18 0.0600 0.331
19 0.0633 0.306 20 0.0666 0.287 21 0.0700 0.274
22 0.0733 0.252 23 0.0766 0.236 24 0.0800 0.221



25 0.0833 0.205 26 0.0866 0.195 27 0.0900 0.176
28 0.0933 0.161 29 0.0966 0.154 30 0.1000 0.142
31 0.1033 0.142 32 0.1066 0.123 33 0.1100 0.116
34 0.1133 0.110 35 0.1166 0.101 36 0.1200 0.094
37 0.1233 0.091 38 0.1266 0.085 39 0.1300 0.078
40 0.1333 0.072 41 0.1366 0.069 42 0.1400 0.066
43 0.1433 0.060 44 0.1466 0.056 45 0.1500 0.053
46 0.1533 0.050 47 0.1566 0.047 48 0.1600 0.044
49 0.1633 0.041 50 0.1666 0.037 51 0.1700 0.034
52 0.1733 0.034 53 0.1766 0.031 54 0.1800 0.031
55 0.1833 0.028 56 0.1866 0.025 57 0.1900 0.025
58 0.1933 0.025 59 0.1966 0.022 60 0.2000 0.022
61 0.2033 0.018 62 0.2066 0.018 63 0.2100 0.018
64 0.2133 0.018 65 0.2166 0.015 66 0.2200 0.015
67 0.2233 0.015 68 0.2266 0.015 69 0.2300 0.012
70 0.2333 0.012 71 0.2366 0.012 72 0.2400 0.012
73 0.2433 0.012 74 0.2466 0.012 75 0.2500 0.009



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-10-1993

Fort Devens - Groups 3&6
G3M-93-10X TEST 2
Russell Johnson

Results

Hydraulic Conductivity: 1.58E+ 02 ft/day
5.56E-02 cm/sec

Y-Intercept (Yo): 2.33E+00 ft
Well Screen Ratio (Le/rw): 18.1
Dimensionless Parameter A: 2.14
Dimensionless Parameter B: 0.32

Slope of Line [ln(Yo/Yt)/t]: 2.600E+01 1/min
Well Parameters (Rc^2 / 2*Le): 1.919E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.193

Well/Aquifer Parameters

Depth of well: 35.00 ft
Length of well screen: 7.53 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 0.868 2 0.0066 0.398 3 0.0100 0.985
4 0.0133 0.171 5 0.0166 1.026 6 0.0200 1.263
7 0.0233 1.155 8 0.0266 1.064 9 0.0300 0.969

10 0.0333 0.887 11 0.0366 0.808 12 0.0400 0.738
13 0.0433 0.678 14 0.0466 0.625 15 0.0500 0.571
16 0.0533 0.524 17 0.0566 0.482 18 0.0600 0.448
19 0.0633 0.414 20 0.0666 0.382 21 0.0700 0.357
22 0.0733 0.329 23 0.0766 0.303 24 0.0800 0.278



25 0.0833 0.259 26 0.0866 0.240 27 0.0900 0.221
28 0.0933 0.202 29 0.0966 0.193 30 0.1000 0.174
31 0.1033 0.161 32 0.1066 0.152 33 0.1100 0.139
34 0.1133 0.130 35 0.1166 0.123 36 0.1200 0.114
37 0.1233 0.107 38 0.1266 0.098 39 0.1300 0.088
40 0.1333 0.088 41 0.1366 0.079 42 0.1400 0.073
43 0.1433 0.066 44 0.1466 0.060 45 0.1500 0.057
46 0.1533 0.051 47 0.1566 0.047 48 0.1600 0.044
49 0.1633 0.041 50 0.1666 0.035 51 0.1700 0.035
52 0.1733 0.032 53 0.1766 0.028 54 0.1800 0.025
55 0.1833 0.025 56 0.1866 0.022 57 0.1900 0.019
58 0.1933 0.016 59 0.1966 0.016 60 0.2000 0.013
61 0.2033 0.013 62 0.2066 0.013 63 0.2100 0.009
64 0.2133 0.009 65 0.2166 0.009 66 0.2200 0.006
67 0.2233 0.006 68 0.2266 0.003 69 0.2300 0.006
70 0.2333 0.003 71 0.2366 0.003 72 0.2400 0.003



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-10X TEST 2
Russell Johnson

Results

Hydraulic Conductivity: 6.3 1E+ 02 ft/day
2.23E-01 cm/sec

Y-Intercept (Yo): 1.22E+01 ft
Well Screen Ratio (Le/rw): 18.1
Dimensionless Parameter A: 2.14
Dimensionless Parameter B: 0.32

Slope of Line [ln(Yo/Yt)/t]: 1.042E+02 1/min
Well Parameters (Rc^2 / 2*Le): 1.919E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.193

Well/Aquifer Parameters

Depth of well: 35.00 ft
Length of well screen: 7.53 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 0.423 2 0.0100 0.540 3 0.0166 0.581
4 0.0200 0.818 5 0.0233 0.710 6 0.0266 0.619
7 0.0300 0.524 8 0.0333 0.442 9 0.0366 0.363

10 0.0400 0.293 11 0.0433 0.233 12 0.0466 0.180
13 0.0500 0.126 14 0.0533 0.079 15 0.0566 0.037
16 0.0600 0.003 0



__ _ _ _ _ _ _ _ _ _ _ _ AQUIFER TEST NO. _ -

T-z5-s r Z D
SETUP (4 6  DATE BY WHOM

-T. -.ji#+AjseJ 4-
MON1TORINGWELLID 63M - 13- /0X P. I pI(f-QC•

DATE OFTEST 6-30-13
TYPE OF TEST

HERMIT TYPE/SERIAL# S6,1 " t i / 3 2_

TEST# C-4L. 2./ I _..

DATA COLLECTION RATE L.C - 1

TRANSDUCER

SERIAL # PT>(-/1611 Z,4-5 (od
PSIG / _._

SCALE FACTOR 9. 9' • _"

OFFSET

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) "" C

STATIC WATER LEVEL (FT./TOC) ;7q (pvc)

WELL DEPTH (Fr./TOC) CM5. ' *

xD DEPTH (Furat) e 7rs~ 6,q

INITIAL XD REFERENCE 10-00

SLUG DEPTH (Fr./TOC) (27, ( • 7  
_-_

TIME OF SLUG PLACEMENT to

TIME OF WL EQUILIBRATION IO __

NEW XD REFERENCE " , ,)
START TIME OF TEST /' -___a'

END TIME OF TEST I05'

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



___________AQUIFER TEST NO.,.

SETUP DATE BY WHOM

MONITORING WELL ID 1-/X D. P'e c•

DATE OF TEST 6-36 - 95- ______....

TYPE OF TEST jtt',,a/6- H Do-) 42

HERMIT TYPE/SERIAL# 5: lacz C/I KC a L7 3-L

TEST# 3 / 2- OF 7-

DATA COLLECTION RATE -o_ I

TRANSDUCER

SERIAL # prx -[A I( /~ i 6- O_----

PSIG t 0

SCALEFACrOR q. 7
OFFSET -- 0,O3 1(v

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) C-

STATIC WATER LEVEL (F, /TOC) •)7. -•(7 - -)

WELL DEPTH (FT. /TOC) "S 9'Z) "

XD DEPTH I' "

INITIAL XD REFERENCE 0 )

SLUG DEPTH (Fr. /TOC) p.7. '-• (AlL)

TIME OFSLUG PLACEMENT IL -"

TIME OF WL EQUILIBRATION _____

NEW XDREFERENCE 0_,_O(0 693 . - 6.2-A
START TIME OF TEST /101

END TIME OF TEST 11"4

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 07-08-1993

Fort Devens - Groups 3&6
G3M-93-11X Test 1
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 2.80E+ 02 ft/day

9.86E-02 cm/sec
Basic Time Lag: 0.03 m

2.3 Times Basic Time Lag: 0.07 m
(Equalization Ratio - 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 2.43E+ 02 ft/day

8.57E-02 cm/sec
Time Coordinate TI: 0.0 m
Time Coordinate T2: 0.2 m

Head Ratio Coordinate HI: 44.79E-02
Head Ratio Coordinate H2: 19.70E-04

Well/Aquifer Parameters

Length of well screen: 7.55 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.893 3 0.0100 0.799
4 0.0133 0.711 5 0.0166 0.634 6 0.0200 0.567
7 0.0233 0.504 8 0.0266 0.446 9 0.0300 0.400

10 0.0333 0.355 11 0.0366 0.317 12 0.0400 0.278
13 0.0433 0.248 14 0.0466 0.220 15 0.0500 0.193



16 0.0533 0.170 17 0.0566 0.154 18 0.0600 0.137
19 0.0633 0.121 20 0.0666 0.107 21 0.0700 0.096
22 0.0733 0.085 23 0.0766 0.077 24 0.0800 0.069
25 0.0833 0.060 26 0.0866 0.055 27 0.0900 0.049
28 0.0933 0.044 29 0.0966 0.038 30 0.1000 0.036
31 0.1033 0.032 32 0.1066 0.030 33 0.1100 0.027
34 0.1133 0.024 35 0.1166 0.022 36 0.1200 0.019
37 0.1233 0.016 38 0.1266 0.016 39 0.1300 0.013
40 0.1333 0.013 41 0.1366 0.010 42 0.1400 0.013
43 0.1433 0.010 44 0.1466 0.010 45 0.1500 0.008
46 0.1533 0.008 47 0.1566 0.008 48 0.1600 0.008
49 0.1633 0.005 50 0.1666 0.005 51 0.1700 0.005
52 0.1733 0.005 53 0.1766 0.005 54 0.1800 0.005
55 0.1833 0.005 56 0.1866 0.003 57 0.1900 0.005
58 0.1933 0.003 59 0.1966 0.003 60 0.2000 0.003
61 0.2033 0.003 62 0.2066 0.003 63 0.2100 0.003
64 0.2133 0.003 65 0.2166 0.003 66 0.2200 0.003
67 0.2233 0.003 68 0.2266 0.003 69 0.2300 0.003
70 0.2333 0.003 71 0.2366 0.003 72 0.2400 0.003
73 0.2433 0.003 74 0.2466 0.003 75 0.2500 0.003
76 0.2533 0.003 77 0.2566 0.003 78 0.2600 0.003
79 0.2633 0.003 80 0.2666 0.003 81 0.2700 0.003
82 0.2733 0.003 83 0.2766 0.003 84 0.2800 0.003
85 0.2833 0.003 86 0.2866 0.003 87 0.2900 0.003
88 0.2966 0.003 89 0.3066 0.003 90 0.3133 0.003
91 0.3333 0.003 92 0.5666 0.003 93 0.6666 0.003
94 0.6833 0.003 95 0.7000 0.003 96 0.7166 0.003
97 0.7333 0.003 98 0.7500 0.003 99 0.7666 0.003

100 0.7833 0.003 101 0.8000 0.003 102 0.8166 0.003
103 0.8333 0.003 104 0.8500 0.003 105 0.8833 0.003
106 0.9000 0.003 107 0.9166 0.003 108 0.9333 0.003
109 0.9500 0.003 110 0.9666 0.003 111 0.9833 0.003
112 1.0000 0.003

0
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 07-08-1993

Fort Devens - Groups 3&6
G3M-93-11X Test 2
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 2.53E+ 02 ft/day

8.93E-02 cm/sec
Basic Time Lag: 0.03 m

2.3 Times Basic Time Lag: 0.07 m
(Equalization Ratio - 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 3.11E + 02 ft/day

i.1OE-01 cm/sec
Time Coordinate Ti: 0.0 m
Time Coordinate T2: 0.2 m

Head Ratio Coordinate Hi: 50.12E-02
Head Ratio Coordinate H2: 19.95E-04

Well/Aquifer Parameters

Length of well screen: 7.55 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.858 3 0.0100 0.766
4 0.0133 0.685 5 0.0166 0.610 6 0.0200 0.543
7 0.0233 0.486 8 0.0266 0.428 9 0.0300 0.384

10 0.0333 0.341 11 0.0366 0.298 12 0.0400 0.266
13 0.0433 0.233 14 0.0466 0.206 15 0.0500 0.183



16 0.0533 0.163 17 0.0566 0.142 18 0.0600 0.125
19 0.0633 0.113 20 0.0666 0.098 21 0.0700 0.086
22 0.0733 0.077 23 0.0766 0.069 24 0.0800 0.062
25 0.0833 0.055 26 0.0866 0.048 27 0.0900 0.043
28 0.0933 0.038 29 0.0966 0.033 30 0.1000 0.028
31 0.1033 0.026 32 0.1066 0.021 33 0.1100 0.019
34 0.1133 0.017 35 0.1166 0.017 36 0.1200 0.014
37 0.1233 0.011 38 0.1266 0.009 39 0.1300 0.009
40 0.1333 0.007 41 0.1366 0.007 42 0.1400 0.005
43 0.1433 0.005 44 0.1466 0.005 45 0.1500 0.002
46 0.1533 0.002 47 0.1566 0.002 48 0.1600 0.002

0

0



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-11X TEST 1
Russell Johnson

Results

Hydraulic Conductivity: 1.84E + 02 ft/day
6.49E-02 cm/sec

Y-Intercept (Yo): 1.01E+00 ft
Well Screen Ratio (Le/rw): 18.2
Dimensionless Parameter A: 2.14
Dimensionless Parameter B: 0.32

Slope of Line [ln(Yo/Yt)/t]: 3.039E+01 1/min
Well Parameters (Rc^2 / 2*Le): 1.914E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.196

* Well/Aquifer Parameters

Depth of well: 35.15 ft
Length of well screen: 7.55 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.146 2 0.0066 1.023 3 0.0100 0.916
4 0.0133 0.815 5 0.0166 0.726 6 0.0200 0.650
7 0.0233 0.578 8 0.0266 0.511 9 0.0300 0.458

10 0.0333 0.407 11 0.0366 0.363 12 0.0400 0.319
13 0.0433 0.284 14 0.0466 0.252 15 0.0500 0.221
16 0.0533 0.195 17 0.0566 0.176 18 0.0600 0.157
19 0.0633 0.139 20 0.0666 0.123 21 0.0700 0.110
22 0.0733 0.097 23 0.0766 0.088 24 0.0800 0.079



25 0.0833 0.069 26 0.0866 0.063 27 0.0900 0.056
28 0.0933 0.050 29 0.0966 0.044 30 0.1000 0.041
31 0.1033 0.037 32 0.1066 0.034 33 0.1100 0.031
34 0.1133 0.028 35 0.1166 0.025 36 0.1200 0.022
37 0.1233 0.018 38 0.1266 0.018 39 0.1300 0.015
40 0.1333 0.015 41 0.1366 0.012 42 0.1400 0.015
43 0.1433 0.012 44 0.1466 0.012 45 0.1500 0.009
46 0.1533 0.009 47 0.1566 0.009 48 0.1600 0.009
49 0.1633 0.006 50 0.1666 0.006 51 0.1700 0.006
52 0.1733 0.006 53 0.1766 0.006 54 0.1800 0.006
55 0.1833 0.006 56 0.1866 0.003 57 0.1900 0.006
58 0.1933 0.003 59 0.1966 0.003 60 0.2000 0.003
61 0.2033 0.003 62 0.2066 0.003 63 0.2100 0.003
64 0.2133 0.003 65 0.2166 0.003 66 0.2200 0.003
67 0.2233 0.003 68 0.2266 0.003 69 0.2300 0.003
70 0.2333 0.003 71 0.2366 0.003 72 0.2400 0.003
73 0.2433 0.003 74 0.2466 0.003 75 0.2500 0.003
76 0.2533 0.003 77 0.2566 0.003 78 0.2600 0.003
79 0.2633 0.003 80 0.2666 0.003 81 0.2700 0.003
82 0.2733 0.003 83 0.2766 0.003 84 0.2800 0.003
85 0.2833 0.003 86 0.2866 0.003 87 0.2900 0.003
88 0.2966 0.003 89 0.3066 0.003 90 0.3133 0.003
91 0.3333 0.003 92 0.5666 0.003 93 0.6666 0.003
94 0.6833 0.003 95 0.7000 0.003 96 0.7166 0.003
97 0.7333 0.003 98 0.7500 0.003 99 0.7666 0.003

100 0.7833 0.003 101 0.8000 0.003 102 0.8166 0.003
103 0.8333 0.003 104 0.8500 0.003 105 0.8833 0.003
106 0.9000 0.003 107 0.9166 0.003 108 0.9333 0.003
109 0.9500 0.003 110 0.9666 0.003 111 0.9833 0.003
112 1.0000 0.003

0



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G3M-93-11X TEST 2
Russell Johnson

Results

Hydraulic Conductivity: 2.36E+ 02 ft/day
8.31E-02 cm/sec

Y-Intercept (Yo): 1.66E+ 00 ft
Well Screen Ratio (Le/rw): 18.2
Dimensionless Parameter A: 2.14
Dimensionless Parameter B: 0.32

Slope of Line [ln(Yo/Yt)/t]: 3.892E+01 1/min
Well Parameters (Rc^2 / 2*Le): 1.914E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.196

* Well/Aquifer Parameters

Depth of well: 35.15 ft
Length of well screen: 7.55 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.314 2 0.0066 1.128 3 0.0100 1.007
4 0.0133 0.900 5 0.0166 0.802 6 0.0200 0.714
7 0.0233 0.638 8 0.0266 0.562 9 0.0300 0.505

10 0.0333 0.448 11 0.0366 0.391 12 0.0400 0.350
13 0.0433 0.306 14 0.0466 0.271 15 0.0500 0.240
16 0.0533 0.214 17 0.0566 0.186 18 0.0600 0.164
19 0.0633 0.148 20 0.0666 0.129 21 0.0700 0.113
22 0.0733 0.101 23 0.0766 0.091 24 0.0800 0.082



25 0.0833 0.072 26 0.0866 0.063 27 0.0900 0.056
28 0.0933 0.050 29 0.0966 0.044 30 0.1000 0.037
31 0.1033 0.034 32 0.1066 0.028 33 0.1100 0.025
34 0.1133 0.022 35 0.1166 0.022 36 0.1200 0.018
37 0.1233 0.015 38 0.1266 0.012 39 0.1300 0.012
40 0.1333 0.009 41 0.1366 0.009 42 0.1400 0.006
43 0.1433 0.006 44 0.1466 0.006 45 0.1500 0.003
46 0.1533 0.003 47 0.1566 0.003 48 0.1600 0.003
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 07-08-1993

Fort Devens - Groups 3&6
G6M-93-12X Test 1
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 2.87E+00 ft/day

1.01E-03 cm/sec
Basic Time Lag: 2.72 m

2.3 Times Basic Time Lag: 6.26 m
(Equalization Ratio - 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 2.84E+ 00 ft/day

1.OOE-03 cm/sec
Time Coordinate Ti: 1.2 m
Time Coordinate T2: 10.8 m

Head Ratio Coordinate Hi: 64.28E-02
Head Ratio Coordinate H2: 19.75E-03

Well/Aquifer Parameters

Length of well screen: 7.80 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.998 3 0.0100 0.997
4 0.0133 0.997 5 0.0166 0.988 6 0.0200 0.992
7 0.0233 0.992 8 0.0266 0.985 9 0.0300 0.985

10 0.0333 0.982 11 0.0366 0.983 12 0.0400 0.979
13 0.0433 0.978 14 0.0466 0.978 15 0.0500 0.974



16 0.0533 0.973 17 0.0566 0.971 18 0.0600 0.971
19 0.0633 0.969 20 0.0666 0.967 21 0.0700 0.967
22 0.0733 0.966 23 0.0766 0.966 24 0.0800 0.964
25 0.0833 0.963 26 0.0866 0.961 27 0.0900 0.959
28 0.0933 0.957 29 0.0966 0.956 30 0.1000 0.956
31 0.1033 0.954 32 0.1066 0.952 33 0.1100 0.952
34 0.1133 0.951 35 0.1166 0.949 36 0.1200 0.947
37 0.1233 0.945 38 0.1266 0.945 39 0.1300 0.944
40 0.1333 0.942 41 0.1366 0.942 42 0.1400 0.940
43 0.1433 0.939 44 0.1466 0.939 45 0.1500 0.937
46 0.1533 0.935 47 0.1566 0.933 48 0.1600 0.933
49 0.1633 0.932 50 0.1666 0.930 51 0.1700 0.930
52 0.1733 0.928 53 0.1766 0.926 54 0.1800 0.926
55 0.1833 0.925 56 0.1866 0.923 57 0.1900 0.923
58 0.1933 0.921 59 0.1966 0.920 60 0.2000 0.920
61 0.2033 0.918 62 0.2066 0.916 63 0.2100 0.916
64 0.2133 0.914 65 0.2166 0.914 66 0.2200 0.913
67 0.2233 0.911 68 0.2266 0.911 69 0.2300 0.909
70 0.2333 0.908 71 0.2366 0.908 72 0.2400 0.906
73 0.2433 0.904 74 0.2466 0.904 75 0.2500 0.902
76 0.2533 0.902 77 0.2566 0.901 78 0.2600 0.899
79 0.2633 0.899 80 0.2666 0.897 81 0.2700 0.897
82 0.2733 0.896 83 0.2766 0.894 84 0.2800 0.894
85 0.2833 0.892 86 0.2866 0.892 87 0.2900 0.890
88 0.2933 0.890 89 0.2966 0.889 90 0.3000 0.887
91 0.3033 0.887 92 0.3066 0.885 93 0.3 100 0.885
94 0.3133 0.883 95 0.3166 0.883 96 0.3200 0.882
97 0.3233 0.882 98 0.3266 0.880 99 0.3300 0.880

100 0.3333 0.878 101 0.3500 0.873 102 0.3666 0.868
103 0.3833 0.865 104 0.4000 0.859 105 0.4166 0.855
106 0.4333 0.849 107 0.4500 0.844 108 0.4666 0.839
109 0.4833 0.836 110 0.5000 0.830 111 0.5166 0.825
112 0.5333 0.820 113 0.5500 0.815 114 0.5666 0.810
115 0.5833 0.805 116 0.6000 0.799 117 0.6166 0.796
118 0.6333 0.791 119 0.6500 0.786 120 0.6666 0.781
121 0.6833 0.775 122 0.7000 0.772 123 0.7166 0.767
124 0.7333 0.762 125 0.7500 0.758 126 0.7666 0.753
127 0.7833 0.748 128 0.8000 0.744 129 0.8166 0.740
130 0.8333 0.734 131 0.8500 0.731 132 0.8666 0.725
133 0.8833 0.722 134 0.9000 0.717 135 0.9166 0.714
136 0.9333 0.710 137 0.9500 0.705 138 0.9666 0.702
139 0.9833 0.697 140 1.0000 0.695 141 1.2000 0.641
142 1.4000 0.597 143 1.6000 0.556 144 1.8000 0.518
145 2.0000 0.480 146 2.2000 0.448 147 2.4000 0.417
148 2.6000 0.387 149 2.8000 0.360 150 3.0000 0.336
151 3.2000 0.312 152 3.4000 0.291 153 3.6000 0.271



154 3.8000 0.252 155 4.0000 0.235 156 4.2000 0.218
157 4.4000 0.204 158 4.6000 0.190 159 4.8000 0.176
160 5.0000 0.163 161 5.2000 0.152 162 5.4000 0.142
163 5.6000 0.133 164 5.8000 0.122 165 6.0000 0.114
166 6.2000 0.106 167 6.4000 0.099 168 6.6000 0.094
169 6.8000 0.087 170 7.0000 0.080 171 7.2000 0.075
172 7.4000 0.070 173 7.6000 0.065 174 7.8000 0.060
175 8.0000 0.056 176 8.2000 0.053 177 8.4000 0.048
178 8.6000 0.044 179 8.8000 0.041 180 9.0000 0.039
181 9.2000 0.036 182 9.4000 0.034 183 9.6000 0.030
184 9.8000 0.027 185 10.0000 0.026 186 12.0000 0.010
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154 3.8000 0.252 155 4.0000 0.235 156 4.2000 0.218
157 4.4000 0.204 158 4.6000 0.190 159 4.8000 0.176
160 5.0000 0.163 161 5.2000 0.152 162 5.4000 0.142
163 5.6000 0.133 164 5.8000 0.122 165 6.0000 0.114
166 6.2000 0.106 167 6.4000 0.099 168 6.6000 0.094
169 6.8000 0.087 170 7.0000 0.080 171 7.2000 0.075
172 7.4000 0.070 173 7.6000 0.065 174 7.8000 0.060
175 8.0000 0.056 176 8.2000 0.053 177 8.4000 0.048
178 8.6000 0.044 179 8.8000 0.041 180 9.0000 0.039
181 9.2000 0.036 182 9.4000 0.034 183 9.6000 0.030
184 9.8000 0.027 185 10.0000 0.026 186 12.0000 0.010



HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-12X TEST 2
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 2.77E+ 00 ft/day

9.75E-04 cm/sec
Basic Time Lag: 2.83 m

2.3 Times Basic Time Lag: 6.51 m
(Equalization Ratio = 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 2.69E+ 00 ft/day

9.49E-04 cm/sec
Time Coordinate TI: 1.3 m
Time Coordinate T2: 12.0 m

Head Ratio Coordinate HI: 61.88E-02
Head Ratio Coordinate H2: 15.81E-03

Well/Aquifer Parameters

Length of well screen: 7.80 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.993 3 0.0100 0.995
4 0.0133 0.988 5 0.0166 0.987 6 0.0200 0.985
7 0.0233 0.983 8 0.0266 0.983 9 0.0300 0.980

10 0.0333 0.980 11 0.0366 0.978 12 0.0400 0.975
13 0.0433 0.973 14 0.0466 0.971 15 0.0500 0.970



16 0.0533 0.968 17 0.0566 0.967 18 0.0600 0.977
19 0.0633 0.963 20 0.0666 0.963 21 0.0700 0.961
22 0.0733 0.960 23 0.0766 0.958 24 0.0800 0.958
25 0.0833 0.957 26 0.0866 0.955 27 0.0900 0.953
28 0.0933 0.951 29 0.0966 0.950 30 0.1000 0.948
31 0.1033 0.948 32 0.1066 0.947 33 0.1100 0.945
34 0.1133 0.945 35 0.1166 0.943 36 0.1200 0.941
37 0.1233 0.940 38 0.1266 0.940 39 0.1300 0.938
40 0.1333 0.937 41 0.1366 0.937 42 0.1400 0.935
43 0.1433 0.933 44 0.1466 0.931 45 0.1500 0.931
46 0.1533 0.930 47 0.1566 0.928 48 0.1600 0.927
49 0.1633 0.925 50 0.1666 0.925 51 0.1700 0.923
52 0.1733 0.923 53 0.1766 0.921 54 0.1800 0.920
55 0.1833 0.918 56 0.1866 0.917 57 0.1900 0.917
58 0.1933 0.915 59 0.1966 0.915 60 0.2000 0.913
61 0.2033 0.911 62 0.2066 0.911 63 0.2100 0.910
64 0.2133 0.908 65 0.2166 0.908 66 0.2200 0.907
67 0.2233 0.907 68 0.2266 0.905 69 0.2300 0.903
70 0.2333 0.903 71 0.2366 0.905 72 0.2400 0.900
73 0.2433 0.900 74 0.2466 0.898 75 0.2500 0.897
76 0.2533 0.897 77 0.2566 0.895 78 0.2600 0.895
79 0.2633 0.893 80 0.2666 0.891 81 0.2700 0.891
82 0.2733 0.890 83 0.2766 0.890 84 0.2800 0.888
85 0.2833 0.886 86 0.2866 0.886 87 0.2900 0.885
88 0.2933 0.885 89 0.2966 0.883 90 0.3000 0.881
91 0.3033 0.881 92 0.3066 0.876 93 0.3100 0.878
94 0.3133 0.878 95 0.3166 0.878 96 0.3200 0.876
97 0.3233 0.875 98 0.3266 0.875 99 0.3300 0.873

100 0.3333 0.873 101 0.3500 0.866 102 0.3666 0.862
103 0.3833 0.855 104 0.4000 0.852 105 0.4166 0.846
106 0.4333 0.842 107 0.4500 0.836 108 0.4666 0.829
109 0.4833 0.825 110 0.5000 0.822 111 0.5166 0.815
112 0.5333 0.809 113 0.5500 0.806 114 0.5666 0.801
115 0.5833 0.796 116 0.6000 0.791 117 0.6166 0.788
118 0.6333 0.783 119 0.6500 0.778 120 0.6666 0.773
121 0.6833 0.770 122 0.7000 0.765 123 0.7166 0.760
124 0.7333 0.756 125 0.7500 0.751 126 0.7666 0.746
127 0.7833 0.743 128 0.8000 0.738 129 0.8166 0.734
130 0.8333 0.731 131 0.8500 0.726 132 0.8666 0.723
133 0.8833 0.718 134 0.9000 0.713 135 0.9166 0.710
136 0.9333 0.706 137 0.9500 0.703 138 0.9666 0.696
139 0.9833 0.693 140 1.0000 0.690 141 1.2000 0.631
142 1.4000 0.592 143 1.6000 0.554 144 1.8000 0.516
145 2.0000 0.483 146 2.2000 0.450 147 2.4000 0.421
148 2.6000 0.394 149 2.8000 0.367 150 3.0000 0.344
151 3.2000 0.322 152 3.4000 0.302 153 3.6000 0.284



154 3.8000 0.265 155 4.0000 0.249 156 4.2000 0.233
157 4.4000 0.220 158 4.6000 0.207 159 4.8000 0.193
160 5.0000 0.183 161 5.2000 0.173 162 5.4000 0.162
163 5.6000 0.152 164 5.8000 0.145 165 6.0000 0.137
166 6.2000 0.128 167 6.4000 0.121 168 6.6000 0.115
169 6.8000 0.108 170 7.0000 0.103 171 7.2000 0.098
172 7.4000 0.093 173 7.6000 0.088 174 7.8000 0.083
175 8.0000 0.080 176 8.2000 0.077 177 8.4000 0.072
178 8.6000 0.070 179 8.8000 0.067 180 9.0000 0.063
181 9.2000 0.060 182 9.4000 0.058 183 9.6000 0.056
184 9.8000 0.053 185 10.0000 0.052 186 12.0000 0.038
187 14.0000 0.030



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-12X TEST 1
Russell Johnson

Results

Hydraulic Conductivity: 1.98E + 00 ft/day
6.97E-04 cm/sec

Y-Intercept (Yo): 1.83E + 00 ft
Well Screen Ratio (Le/rw): 18.8
Dimensionless Parameter A: 2.16
Dimensionless Parameter B: 0.33

Slope of Line [ln(Yo/Yt)/t]: 3.628E-01 1/min
Well Parameters (RcA2 / 2*Le): 1.853E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.042

* Well/Aquifer Parameters

Depth of well: 20.20 ft
Length of well screen: 7.80 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.843 2 0.0066 1.840 3 0.0100 1.837
4 0.0133 1.837 5 0.0166 1.821 6 0.0200 1.828
7 0.0233 1.828 8 0.0266 1.815 9 0.0300 1.815

10 0.0333 1.809 11 0.0366 1.812 12 0.0400 1.805
13 0.0433 1.802 14 0.0466 1.802 15 0.0500 1.796
16 0.0533 1.793 17 0.0566 1.790 18 0.0600 1.790
19 0.0633 1.786 20 0.0666 1.783 21 0.0700 1.783
22 0.0733 1.780 23 0.0766 1.780 24 0.0800 1.777



25 0.0833 1.774 26 0.0866 1.771 27 0.0900 1.768
28 0.0933 1.764 29 0.0966 1.761 30 0.1000 1.761
31 0.1033 1.758 32 0.1066 1.755 33 0.1100 1.755
34 0.1133 1.752 35 0.1166 1.749 36 0.1200 1.745
37 0.1233 1.742 38 0.1266 1.742 39 0.1300 1.739
40 0.1333 1.736 41 0.1366 1.736 42 0.1400 1.733
43 0.1433 1.730 44 0.1466 1.730 45 0.1500 1.726
46 0.1533 1.723 47 0.1566 1.720 48 0.1600 1.720
49 0.1633 1.717 50 0.1666 1.714 51 0.1700 1.714
52 0.1733 1.711 53 0.1766 1.707 54 0.1800 1.707
55 0.1833 1.704 56 0.1866 1.701 57 0.1900 1.701
58 0.1933 1.698 59 0.1966 1.695 60 0.2000 1.695
61 0.2033 1.692 62 0.2066 1.688 63 0.2100 1.688
64 0.2133 1.685 65 0.2166 1.685 66 0.2200 1.682
67 0.2233 1.679 68 0.2266 1.679 69 0.2300 1.676
70 0.2333 1.673 71 0.2366 1.673 72 0.2400 1.669
73 0.2433 1.666 74 0.2466 1.666 75 0.2500 1.663
76 0.2533 1.663 77 0.2566 1.660 78 0.2600 1.657
79 0.2633 1.657 80 0.2666 1.654 81 0.2700 1.654
82 0.2733 1.651 83 0.2766 1.647 84 0.2800 1.647
85 0.2833 1.644 86 0.2866 1.644 87 0.2900 1.641
88 0.2933 1.641 89 0.2966 1.638 90 0.3000 1.635
91 0.3033 1.635 92 0.3066 1.631 93 0.3100 1.631
94 0.3133 1.628 95 0.3166 1.628 96 0.3200 1.625
97 0.3233 1.625 98 0.3266 1.622 99 0.3300 1.622

100 0.3333 1.619 101 0.3500 1.609 102 0.3666 1.600
103 0.3833 1.594 104 0.4000 1.584 105 0.4166 1.575
106 0.4333 1.565 107 0.4500 1.556 108 0.4666 1.546
109 0.4833 1.540 110 0.5000 1.530 111 0.5166 1.521
112 0.5333 1.511 113 0.5500 1.502 114 0.5666 1.492
115 0.5833 1.483 116 0.6000 1.473 117 0.6166 1.467
118 0.6333 1.458 119 0.6500 1.448 120 0.6666 1.439
121 0.6833 1.429 122 0.7000 1.423 123 0.7166 1.413
124 0.7333 1.404 125 0.7500 1.397 126 0.7666 1.388
127 0.7833 1.379 128 0.8000 1.372 129 0.8166 1.363
130 0.8333 1.353 131 0.8500 1.347 132 0.8666 1.337
133 0.8833 1.331 134 0.9000 1.322 135 0.9166 1.315
136 0.9333 1.309 137 0.9500 1.299 138 0.9666 1.293
139 0.9833 1.284 140 1.0000 1.280 141 1.2000 1.182
142 1.4000 1.100 143 1.6000 1.024 144 1.8000 0.955
145 2.0000 0.885 146 2.2000 0.825 147 2.4000 0.768
148 2.6000 0.714 149 2.8000 0.664 150 3.0000 0.619
151 3.2000 0.575 152 3.4000 0.537 153 3.6000 0.499
154 3.8000 0.464 155 4.0000 0.433 156 4.2000 0.401
157 4.4000 0.376 158 4.6000 0.351 159 4.8000 0.325
160 5.0000 0.300 161 5.2000 0.281 162 5.4000 0.262



163 5.6000 0.246 164 5.8000 0.224 165 6.0000 0.211
166 6.2000 0.196 167 6.4000 0.183 168 6.6000 0.173
169 6.8000 0.161 170 7.0000 0.148 171 7.2000 0.139
172 7.4000 0.129 173 7.6000 0.120 174 7.8000 0.110
175 8.0000 0.104 176 8.2000 0.098 177 8.4000 0.088
178 8.6000 0.082 179 8.8000 0.075 180 9.0000 0.072
181 9.2000 0.066 182 9.4000 0.063 183 9.6000 0.056
184 9.8000 0.050 185 10.0000 0.047 186 12.0000 0.018

0



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-12X TEST 2
Russell Johnson

Results

Hydraulic Conductivity: 1.8 1E + 00 ft/day
6.38E-04 cm/sec

Y-Intercept (Yo): 1.84E + 00 ft
Well Screen Ratio (Le/rw): 18.8
Dimensionless Parameter A: 2.16
Dimensionless Parameter B: 0.33

Slope of Line [ln(Yo/Yt)/t]: 3.322E-01 1/min
Well Parameters (Rc^2 / 2*Le): 1.853E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.042

Well/Aquifer Parameters

Depth of well: 20.20 ft
Length of well screen: 7.80 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.894 2 0.0066 1.881 3 0.0100 1.885
4 0.0133 1.872 5 0.0166 1.869 6 0.0200 1.866
7 0.0233 1.862 8 0.0266 1.862 9 0.0300 1.856

10 0.0333 1.856 11 0.0366 1.853 12 0.0400 1.847
13 0.0433 1.843 14 0.0466 1.840 15 0.0500 1.837
16 0.0533 1.834 17 0.0566 1.831 18 0.0600 1.850
19 0.0633 1.824 20 0.0666 1.824 21 0.0700 1.821
22 0.0733 1.818 23 0.0766 1.815 24 0.0800 1.815 40



25 0.0833 1.812 26 0.0866 1.809 27 0.0900 1.805
28 0.0933 1.802 29 0.0966 1.799 30 0.1000 1.796
31 0.1033 1.796 32 0.1066 1.793 33 0.1100 1.790
34 0.1133 1.790 35 0.1166 1.786 36 0.1200 1.783
37 0.1233 1.780 38 0.1266 1.780 39 0.1300 1.777
40 0.1333 1.774 41 0.1366 1.774 42 0.1400 1.771
43 0.1433 1.767 44 0.1466 1.764 45 0.1500 1.764
46 0.1533 1.761 47 0.1566 1.758 48 0.1600 1.755
49 0.1633 1.752 50 0.1666 1.752 51 0.1700 1.749
52 0.1733 1.749 53 0.1766 1.745 54 0.1800 1.742
55 0.1833 1.739 56 0.1866 1.736 57 0.1900 1.736
58 0.1933 1.733 59 0.1966 1.733 60 0.2000 1.730
61 0.2033 1.726 62 0.2066 1.726 63 0.2100 1.723
64 0.2133 1.720 65 0.2166 1.720 66 0.2200 1.717
67 0.2233 1.717 68 0.2266 1.714 69 0.2300 1.711
70 0.2333 1.711 71 0.2366 1.714 72 0.2400 1.704
73 0.2433 1.704 74 0.2466 1.701 75 0.2500 1.698
76 0.2533 1.698 77 0.2566 1.695 78 0.2600 1.695
79 0.2633 1.692 80 0.2666 1.688 81 0.2700 1.688
82 0.2733 1.685 83 0.2766 1.685 84 0.2800 1.682
85 0.2833 1.679 86 0.2866 1.679 87 0.2900 1.676
88 0.2933 1.676 89 0.2966 1.673 90 0.3000 1.669
91 0.3033 1.669 92 0.3066 1.660 93 0.3100 1.663
94 0.3133 1.663 95 0.3166 1.663 96 0.3200 1.660
97 0.3233 1.657 98 0.3266 1.657 99 0.3300 1.654

100 0.3333 1.654 101 0.3500 1.641 102 0.3666 1.632
103 0.3833 1.619 104 0.4000 1.613 105 0.4166 1.603
106 0.4333 1.594 107 0.4500 1.584 108 0.4666 1.571
109 0.4833 1.562 110 0.5000 1.556 111 0.5166 1.543
112 0.5333 1.533 113 0.5500 1.527 114 0.5666 1.518
115 0.5833 1.508 116 0.6000 1.499 117 0.6166 1.492
118 0.6333 1.483 119 0.6500 1.473 120 0.6666 1.464
121 0.6833 1.458 122 0.7000 1.448 123 0.7166 1.439
124 0.7333 1.432 125 0.7500 1.423 126 0.7666 1.413
127 0.7833 1.407 128 0.8000 1.397 129 0.8166 1.391
130 0.8333 1.385 131 0.8500 1.375 132 0.8666 1.369
133 0.8833 1.360 134 0.9000 1.350 135 0.9166 1.344
136 0.9333 1.337 137 0.9500 1.331 138 0.9666 1.318
139 0.9833 1.312 140 1.0000 1.306 141 1.2000 1.195
142 1.4000 1.122 143 1.6000 1.050 144 1.8000 0.977
145 2.0000 0.914 146 2.2000 0.853 147 2.4000 0.797
148 2.6000 0.746 149 2.8000 0.695 150 3.0000 0.651
151 3.2000 0.610 152 3.4000 0.572 153 3.6000 0.537
154 3.8000 0.502 155 4.0000 0.471 156 4.2000 0.442
157 4.4000 0.417 158 4.6000 0.392 159 4.8000 0.366
160 5.0000 0.347 161 5.2000 0.328 162 5.4000 0.306



163 5.6000 0.287 164 5.8000 0.275 165 6.0000 0.259
166 6.2000 0.243 167 6.4000 0.230 168 6.6000 0.218
169 6.8000 0.205 170 7.0000 0.196 171 7.2000 0.186
172 7.4000 0.177 173 7.6000 0.167 174 7.8000 0.158
175 8.0000 0.151 176 8.2000 0.145 177 8.4000 0.136
178 8.6000 0.132 179 8.8000 0.126 180 9.0000 0.120
181 9.2000 0.113 182 9.4000 0.110 183 9.6000 0.107
184 9.8000 0.101 185 10.0000 0.098 186 12.0000 0.072
187 14.0000 0.056

0

0
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F-F

<'
K-J

w1

xen

en

# #

("ILL L- 0

(iIAB] SSBAJiS CIVBH



HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 07-08-1993

Fort Devens - Groups 3&6
G6M-93-13X Test 1
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 3.19E + 00 ft/day

1.13E-03 cm/sec
Basic Time Lag: 2.61 m

2.3 Times Basic Time Lag: 5.99 m
(Equalization Ratio m 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 2.64E+ 00 ft/day

9.30E-04 cm/sec
Time Coordinate TI: 1.4 m
Time Coordinate T2: 12.6 m

Head Ratio Coordinate Hi: 54.21E-02
Head Ratio Coordinate H2: 15.58E-03

Well/Aquifer Parameters

Length of well screen: 7.10 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 1.000 3 0.0100 0.995
4 0.0133 0.987 5 0.0166 0.978 6 0.0200 0.973
7 0.0233 0.968 8 0.0266 0.961 9 0.0300 0.951

10 0.0333 0.951 11 0.0366 0.948 12 0.0400 0.941
13 0.0433 0.941 14 0.0466 0.926 15 0.0500 0.930



16 0.0533 0.929 17 0.0566 0.924 18 0.0600 0.922
19 0.0633 0.912 20 0.0666 0.914 21 0.0700 0.909
22 0.0733 0.907 23 0.0766 0.902 24 0.0800 0.898
25 0.0833 0.898 26 0.0866 0.892 27 0.0900 0.892
28 0.0933 0.892 29 0.0966 0.887 30 0.1000 0.882
31 0.1033 0.880 32 0.1066 0.868 33 0.1100 0.872
34 0.1133 0.878 35 0.1166 0.866 36 0.1200 0.865
37 0.1233 0.861 38 0.1266 0.858 39 0.1300 0.861
40 0.1333 0.856 41 0.1366 0.851 42 0.1400 0.851
43 0.1433 0.844 44 0.1466 0.844 45 0.1500 0.844
46 0.1533 0.843 47 0.1566 0.840 48 0.1600 0.831
49 0.1633 0.833 50 0.1666 0.833 51 0.1700 0.838
52 0.1733 0.829 53 0.1766 0.824 54 0.1800 0.821
55 0.1833 0.821 56 0.1866 0.821 57 0.1900 0.819
58 0.1933 0.818 59 0.1966 0.812 60 0.2000 0.812
61 0.2033 0.809 62 0.2066 0.814 63 0.2100 0.806
64 0.2133 0.806 65 0.2166 0.801 66 0.2200 0.801
67 0.2233 0.799 68 0.2266 0.799 69 0.2300 0.797
70 0.2333 0.792 71 0.2366 0.792 72 0.2400 0.789
73 0.2433 0.794 74 0.2466 0.786 75 0.2500 0.784
76 0.2533 0.786 77 0.2566 0.780 78 0.2600 0.780
79 0.2633 0.775 80 0.2666 0.777 81 0.2700 0.777
82 0.2733 0.775 83 0.2766 0.775 84 0.2800 0.770
85 0.2833 0.770 86 0.2866 0.770 87 0.2900 0.765
88 0.2933 0.765 89 0.2966 0.767 90 0.3000 0.761
91 0.3033 0.761 92 0.3066 0.761 93 0.3100 0.758
94 0.3133 0.757 95 0.3166 0.755 96 0.3200 0.755
97 0.3233 0.753 98 0.3266 0.750 99 0.3300 0.748

100 0.3333 0.748 101 0.3500 0.743 102 0.3666 0.735
103 0.3833 0.729 104 0.4000 0.719 105 0.4166 0.719
106 0.4333 0.714 107 0.4500 0.710 108 0.4666 0.704
109 0.4833 0.699 110 0.5000 0.696 111 0.5166 0.691
112 0.5333 0.687 113 0.5500 0.682 114 0.5666 0.675
115 0.5833 0.675 116 0.6000 0.672 117 0.6166 0.669
118 0.6333 0.665 119 0.6500 0.662 120 0.6666 0.660
121 0.6833 0.655 122 0.7000 0.653 123 0.7166 0.650
124 0.7333 0.647 125 0.7500 0.645 126 0.7666 0.642
127 0.7833 0.640 128 0.8000 0.637 129 0.8166 0.635
130 0.8333 0.632 131 0.8500 0.630 132 0.8666 0.627
133 0.8833 0.625 134 0.9000 0.623 135 0.9166 0.620
136 0.9333 0.618 137 0.9500 0.615 138 0.9666 0.613
139 0.9833 0.610 140 1.0000 0.608 141 1.2000 0.576
142 1.4000 0.552 143 1.6000 0.528 144 1.8000 0.500
145 2.0000 0.464 146 2.2000 0.432 147 2.4000 0.402
148 2.6000 0.373 149 2.8000 0.348 150 3.0000 0.324
151 3.2000 0.304 152 3.4000 0.283 153 3.6000 0.265



154 3.8000 0.248 155 4.0000 0.233 156 4.2000 0.218
157 4.4000 0.206 158 4.6000 0.194 159 4.8000 0.182
160 5.0000 0.172 161 5.2000 0.162 162 5.4000 0.153
163 5.6000 0.145 164 5.8000 0.139 165 6.0000 0.132
166 6.2000 0.126 167 6.4000 0.121 168 6.6000 0.117
169 6.8000 0.111 170 7.0000 0.108 171 7.2000 0.104
172 7.4000 0.099 173 7.6000 0.096 174 7.8000 0.09 1
175 8.0000 0.089 176 8.2000 0.086 177 8.4000 0.082
178 8.6000 0.079 179 8.8000 0.078 180 9.0000 0.076
181 9.2000 0.074 182 9.4000 0.071 183 9.6000 0.069
184 9.8000 0.067 185 10.0000 0.066 186 12.0000 0.057
187 14.0000 0.052 188 16.0000 0.049 189 0.0000 1.000
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154 3.8000 0.248 155 4.0000 0.233 156 4.2000 0.218
157 4.4000 0.206 158 4.6000 0.194 159 4.8000 0.182
160 5.0000 0.172 161 5.2000 0.162 162 5.4000 0.153
163 5.6000 0.145 164 5.8000 0.139 165 6.0000 0.132
166 6.2000 0.126 167 6.4000 0.121 168 6.6000 0.117
169 6.8000 0.111 170 7.0000 0.108 171 7.2000 0.104
172 7.4000 0.099 173 7.6000 0.096 174 7.8000 0.091
175 8.0000 0.089 176 8.2000 0.086 177 8.4000 0.082
178 8.6000 0.079 179 8.8000 0.078 180 9.0000 0.076
181 9.2000 0.074 182 9.4000 0.071 183 9.6000 0.069
184 9.8000 0.067 185 10.0000 0.066 186 12.0000 0.057
187 14.0000 0.052 188 16.0000 0.049 189 0.0000 1.000



HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-13X TEST 2
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 1.88E+ 00 ft/day

6.63E-04 cm/sec
Basic Time Lag: 4.43 m

2.3 Times Basic Time Lag: 10.19 m
(Equalization Ratio - 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 1.55E+ 00 ft/day

5.46E-04 cm/sec
Time Coordinate TI: 1.1 m
Time Coordinate T2: 10.3 m

Head Ratio Coordinate Hi: 68.1OE-02
Head Ratio Coordinate H2: 12.38E-02

Well/Aquifer Parameters

Length of well screen: 7.10 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 0.996 2 0.0066 1.000 3 0.0100 0.985
4 0.0133 0.987 5 0.0166 0.987 6 0.0200 0.977
7 0.0233 0.975 8 0.0266 0.973 9 0.0300 0.967

10 0.0333 0.963 11 0.0366 0.970 12 0.0400 0.956
13 0.0433 0.956 14 0.0466 0.952 15 0.0500 0.949



16 0.0533 0.948 17 0.0566 0.944 18 0.0600 0.943
19 0.0633 0.939 20 0.0666 0.937 21 0.0700 0.935
22 0.0733 0.932 23 0.0766 0.930 24 0.0800 0.927
25 0.0833 0.924 26 0.0866 0.922 27 0.0900 0.919
28 0.0933 0.918 29 0.0966 0.915 30 0.1000 0.913
31 0.1033 0.910 32 0.1066 0.909 33 0.1100 0.906
34 0.1133 0.905 35 0.1166 0.902 36 0.1200 0.899
37 0.1233 0.898 38 0.1266 0.896 39 0.1300 0.894
40 0.1333 0.891 41 0.1366 0.890 42 0.1400 0.888
43 0.1433 0.886 44 0.1466 0.884 45 0.1500 0.882
46 0.1533 0.881 47 0.1566 0.878 48 0.1600 0.877
49 0.1633 0.876 50 0.1666 0.873 51 0.1700 0.872
52 0.1733 0.871 53 0.1766 0.869 54 0.1800 0.866
55 0.1833 0.865 56 0.1866 0.864 57 0.1900 0.861
58 0.1933 0.861 59 0.1966 0.858 60 0.2000 0.857
61 0.2033 0.856 62 0.2066 0.855 63 0.2100 0.852
64 0.2133 0.852 65 0.2166 0.851 66 0.2200 0.848
67 0.2233 0.847 68 0.2266 0.846 69 0.2300 0.844
70 0.2333 0.843 71 0.2366 0.841 72 0.2400 0.840
73 0.2433 0.839 74 0.2466 0.838 75 0.2500 0.836
76 0.2533 0.835 77 0.2566 0.833 78 0.2600 0.832
79 0.2633 0.831 80 0.2666 0.830 81 0.2700 0.830
82 0.2733 0.827 83 0.2766 0.827 84 0.2800 0.824
85 0.2833 0.824 86 0.2866 0.823 87 0.2900 0.822
88 0.2933 0.820 89 0.2966 0.819 90 0.3000 0.818
91 0.3033 0.816 92 0.3066 0.816 93 0.3100 0.815
94 0.3133 0.814 95 0.3166 0.813 96 0.3200 0.811
97 0.3233 0.811 98 0.3266 0.810 99 0.3300 0.808

100 0.3333 0.807 101 0.3500 0.802 102 0.3666 0.798
103 0.3833 0.792 104 0.4000 0.789 105 0.4166 0.783
106 0.4333 0.781 107 0.4500 0.777 108 0.4666 0.773
109 0.4833 0.770 110 0.5000 0.766 111 0.5166 0.762
112 0.5333 0.759 113 0.5500 0.757 114 0.5666 0.754
115 0.5833- 0.750 116 0.6000 0.748 117 0.6166 0.745
118 0.6333 0.742 119 0.6500 0.740 120 0.6666 0.739
121 0.6833 0.736 122 0.7000 0.733 123 0.7166 0.732
124 0.7333 0.729 125 0.7500 0.728 126 0.7666 0.725
127 0.7833 0.723 128 0.8000 0.722 129 0.8166 0.719
130 0.8333 0.717 131 0.8500 0.716 132 0.8666 0.714
133 0.8833 0.712 134 0.9000 0.709 135 0.9166 0.708
136 0.9333 0.707 137 0.9500 0.706 138 0.9666 0.703
139 0.9833 0.701 140 1.0000 0.699 141 1.2000 0.675
142 1.4000 0.657 143 1.6000 0.640 144 1.8000 0.616
145 2.0000 0.588 146 2.2000 0.563 147 2.4000 0.539
148 2.6000 0.517 149 2.8000 0.497 150 3.0000 0.478
151 3.2000 0.461 152 3.4000 0.446 153 3.6000 0.431



154 3.8000 0.418 155 4.0000 0.406 156 4.2000 0.394
157 4.4000 0.384 158 4.6000 0.375 159 4.8000 0.365
160 5.0000 0.357 161 5.2000 0.349 162 5.4000 0.343
163 5.6000 0.336 164 5.8000 0.329 165 6.0000 0.326
166 6.2000 0.320 167 6.4000 0.316 168 6.6000 0.312
169 6.8000 0.309 170 7.0000 0.306 171 7.2000 0.303
172 7.4000 0.299 173 7.6000 0.295 174 7.8000 0.293
175 8.0000 0.290 176 8.2000 0.287 177 8.4000 0.285
178 8.6000 0.284 179 8.8000 0.281 180 9.0000 0.279
181 9.2000 0.278 182 9.4000 0.277 183 9.6000 0.276
184 9.8000 0.274 185 10.0000 0.273 186 12.0000 0.263
187. 14.0000 0.260 188 16.0000 0.257 189 18.0000 0.257
190 20.0000 0.256



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-13X TEST 1
Russell Johnson

Results

Hydraulic Conductivity: 1.92E+ 00 ft/day
6.76E-04 cm/sec

Y-Intercept (Yo): 1.63E+ 00 ft
Well Screen Ratio (Le/rw): 17.1
Dimensionless Parameter A: 2.09
Dimensionless Parameter B: 0.32

Slope of Line [ln(Yo/Yt)/t]: 3.280E-01 1/min
Well Parameters (RcA2 / 2*Le): 2.035E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 1.994

* Well/Aquifer Parameters

Depth of well: 20.70 ft
Length of well screen: 7.10 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.870 2 0.0066 1.870 3 0.0100 1.861
4 0.0133 1.845 5 0.0166 1.829 6 0.0200 1.819
7 0.0233 1.810 8 0.0266 1.797 9 0.0300 1.778

10 0.0333 1.778 11 0.0366 1.772 12 0.0400 1.759
13 0.0433 1.759 14 0.0466 1.731 15 0.0500 1.740
16 0.0533 1.737 17 0.0566 1.728 18 0.0600 1.725
19 0.0633 1.706 20 0.0666 1.709 21 0.0700 1.699
22 0.0733 1.696 23 0.0766 1.687 24 0.0800 1.680



25 0.0833 1.680 26 0.0866 1.668 27 0.0900 1.668
28 0.0933 1.668 29 0.0966 1.658 30 0.1000 1.649
31 0.1033 1.646 32 0.1066 1.624 33 0.1100 1.630
34 0.1133 1.642 35 0.1166 1.620 36 0.1200 1.617
37 0.1233 1.611 38 0.1266 1.605 39 0.1300 1.611
40 0.1333 1.601 41 0.1366 1.592 42 0.1400 1.592
43 0.1433 1.579 44 0.1466 1.579 45 0.1500 1.579
46 0.1533 1.576 47 0.1566 1.570 48 0.1600 1.554
49 0.1633 1.557 50 0.1666 1.557 51 0.1700 1.567
52 0.1733 1.551 53 0.1766 1.541 54 0.1800 1.535
55 0.1833 1.535 56 0.1866 1.535 57 0.1900 1.532
58 0.1933 1.529 59 0.1966 1.519 60 0.2000 1.519
61 0.2033 1.513 62 0.2066 1.522 63 0.2100 1.507
64 0.2133 1.507 65 0.2166 1.497 66 0.2200 1.497
67 0.2233 1.494 68 0.2266 1.494 69 0.2300 1.491
70 0.2333 1.481 71 0.2366 1.481 72 0.2400 1.475
73 0.2433 1.485 74 0.2466 1.469 75 0.2500 1.466
76 0.2533 1.469 77 0.2566 1.459 78 0.2600 1.459
79 0.2633 1.450 80 0.2666 1.453 81 0.2700 1.453
82 0.2733 1.450 83 0.2766 1.450 84 0.2800 1.440
85 0.2833 1.440 86 0.2866 1.440 87 0.2900 1.431
88 0.2933 1.431 89 0.2966 1.434 90 0.3000 1.424
91 0.3033 1.424 92 0.3066 1.424 93 0.3100 1.418
94 0.3133 1.415 95 0.3166 1.412 96 0.3200 1.412
97 0.3233 1.409 98 0.3266 1.402 99 0.3300 1.399

100 0.3333 1.399 101 0.3500 1.390 102 0.3666 1.374
103 0.3833 1.364 104 0.4000 1.345 105 0.4166 1.345
106 0.4333 1.336 107 0.4500 1.327 108 0.4666 1.317
109 0.4833 1.308 110 0.5000 1.301 111 0.5166 1.292
112 0.5333 1.285 113 0.5500 1.276 114 0.5666 1.263
115 0.5833 1.263 116 0.6000 1.257 117 0.6166 1.251
118 0.6333 1.244 119 0.6500 1.238 120 0.6666 1.235
121 0.6833 1.225 122 0.7000 1.222 123 0.7166 1.216
124 0.7333 1.210 125 0.7500 1.206 126 0.7666 1.200
127 0.7833 1.197 128 0.8000 1.191 129 0.8166 1.188
130 0.8333 1.181 131 0.8500 1.178 132 0.8666 1.172
133 0.8833 1.169 134 0.9000 1.165 135 0.9166 1.159
136 0.9333 1.156 137 0.9500 1.150 138 0.9666 1.146
139 0.9833 1.140 140 1.0000 1.137 141 1.2000 1.077
142 1.4000 1.033 143 1.6000 0.988 144 1.8000 0.935
145 2.0000 0.868 146 2.2000 0.808 147 2.4000 0.752
148 2.6000 0.698 149 2.8000 0.650 150 3.0000 0.606
151 3.2000 0.568 152 3.4000 0.530 153 3.6000 0.496
154 3.8000 0.464 155 4.0000 0.436 156 4.2000 0.407
157 4.4000 0.385 158 4.6000 0.363 159 4.8000 0.341
160 5.0000 0.322 161 5.2000 0.303 162 5.4000 0.287



163 5.6000 0.271 164 5.8000 0.259 165 6.0000 0.246
166 6.2000 0.236 167 6.4000 0.227 168 6.6000 0.218
169 6.8000 0.208 170 7.0000 0.202 171 7.2000 0.195
172 7.4000 0.186 173 7.6000 0.180 174 7.8000 0.170
175 8.0000 0.167 176 8.2000 0.161 177 8.4000 0.154
178 8.6000 0.148 179 8.8000 0.145 180 9.0000 0.142
181 9.2000 0.139 182 9.4000 0.132 183 9.6000 0.129
184 9.8000 0.126 185 10.0000 0.123 186 12.0000 0.107
187 14.0000 0.097 188 16.0000 0.091 189 0.0000 1.000



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-13X TEST 2
Russell Johnson

Results

Hydraulic Conductivity: 1.09E + 00 ft/day
3.83E-04 cm/sec

Y-Intercept (Yo): 2.02E +00 ft
Well Screen Ratio (Le/rw): 17.1
Dimensionless Parameter A: 2.09
Dimensionless Parameter B: 0.32

Slope of Line [ln(Yo/Yt)/t]: 1.858E-01 1/min
Well Parameters (Rc"2 / 2*Le): 2.035E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 1.994

Well/Aquifer Parameters

Depth of well: 20.70 ft
Length of well screen: 7.10 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 2.385 2 0.0066 2.395 3 0.0100 2.360
4 0.0133 2.363 5 0.0166 2.363 6 0.0200 2.341
7 0.0233 2.334 8 0.0266 2.331 9 0.0300 2.316

10 0.0333 2.306 11 0.0366 2.322 12 0.0400 2.290
13 0.0433 2.290 14 0.0466 2.281 15 0.0500 2.274
16 0.0533 2.271 17 0.0566 2.262 18 0.0600 2.259
19 0.0633 2.249 20 0.0666 2.243 21 0.0700 2.240
22 0.0733 2.233 23 0.0766 2.227 24 0.0800 2.221



25 0.0833 2.214 26 0.0866 2.208 27 0.0900 2.202
28 0.0933 2.199 29 0.0966 2.192 30 0.1000 2.186
31 0.1033 2.180 32 0.1066 2.176 33 0.1100 2.170
34 0.1133 2.167 35 0.1166 2.161 36 0.1200 2.154
37 0.1233 2.151 38 0.1266 2.145 39 0.1300 2.142
40 0.1333 2.135 41 0.1366 2.132 42 0.1400 2.126
43 0.1433 2.123 44 0.1466 2.116 45 0.1500 2.113
46 0.1533 2.110 47 0.1566 2.104 48 0.1600 2.101
49 0.1633 2.097 50 0.1666 2.091 51 0.1700 2.088
52 0.1733 2.085 53 0.1766 2.082 54 0.1800 2.075
55 0.1833 2.072 56 0.1866 2.069 57 0.1900 2.063
58 0.1933 2.063 59 0.1966 2.056 60 0.2000 2.053
61 0.2033 2.050 62 0.2066 2.047 63 0.2100 2.041
64 0.2133 2.041 65 0.2166 2.037 66 0.2200 2.031
67 0.2233 2.028 68 0.2266 2.025 69 0.2300 2.022
70 0.2333 2.019 71 0.2366 2.015 72 0.2400 2.012
73 0.2433 2.009 74 0.2466 2.006 75 0.2500 2.003
76 0.2533 2.000 77 0.2566 1.996 78 0.2600 1.993
79 0.2633 1.990 80 0.2666 1.987 81 0.2700 1.987
82 0.2733 1.981 83 0.2766 1.981 84 0.2800 1.974
85 0.2833 1.974 86 0.2866 1.971 87 0.2900 1.968
88 0.2933 1.965 89 0.2966 1.962 90 0.3000 1.958
91 0.3033 1.955 92 0.3066 1.955 93 0.3100 1.952
94 0.3133 1.949 95 0.3166 1.946 96 0.3200 1.943
97 0.3233 1.943 98 0.3266 1.940 99 0.3300 1.936

100 0.3333 1.933 101 0.3500 1.921 102 0.3666 1.911
103 0.3833 1.898 104 0.4000 1.889 105 0.4166 1.876
106 0.4333 1.870 107 0.4500 1.861 108 0.4666 1.851
109 0.4833 1.845 110 0.5000 1.835 111 0.5166 1.826
112 0.5333 1.819 113 0.5500 1.813 114 0.5666 1.807
115 0.5833 1.797 116 0.6000 1.791 117 0.6166 1.785
118 0.6333 1.778 119 0.6500 1.772 120 0.6666 1.769
121 0.6833 1.763 122 0.7000 1.756 123 0.7166 1.753
124 0.7333 1.747 125 0.7500 1.744 126 0.7666 1.737
127 0.7833 1.731 128 0.8000 1.728 129 0.8166 1.722
130 0.8333 1.718 131 0.8500 1.715 132 0.8666 1.709
133 0.8833 1.706 134 0.9000 1.699 135 0.9166 1.696
136 0.9333 1.693 137 0.9500 1.690 138 0.9666 1.684
139 0.9833 1.680 140 1.0000 1.674 141 1.2000 1.617
142 1.4000 1.573 143 1.6000 1.532 144 1.8000 1.475
145 2.0000 1.409 146 2.2000 1.349 147 2.4000 1.292
148 2.6000 1.238 149 2.8000 1.191 150 3.0000 1.146
151 3.2000 1.105 152 3.4000 1.067 153 3.6000 1.033
154 3.8000 1.001 155 4.0000 0.973 156 4.2000 0.944
157 4.4000 0.919 158 4.6000 0.897 159 4.8000 0.875
160 5.0000 0.856 161 5.2000 0.837 162 5.4000 0.821



163 5.6000 0.805 164 5.8000 0.789 165 6.0000 0.780
166 6.2000 0.767 167 6.4000 0.758 168 6.6000 0.748
169 6.8000 0.739 170 7.0000 0.733 171 7.2000 0.726
172 7.4000 0.717 173 7.6000 0.707 174 7.8000 0.701
175 8.0000 0.695 176 8.2000 0.688 177 8.4000 0.682
178 8.6000 0.679 179 8.8000 0.672 180 9.0000 0.669
181 9.2000 0.666 182 9.4000 0.663 183 9.6000 0.660
184 9.8000 0.657 185 10.0000 0.654 186 12.0000 0.631
187 14.0000 0.622 188 16.0000 0.616 189 18.0000 0.616
190 20.0000 0.612

0

0
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MONITORING WELL ID 3 3 X)K
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HIERMIT TYPE/SERIAL# C- :CO/i~

TEST # :5CL 4. 1 6 ' F_________

DATA COLLECTION RATE L o
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SERIAL# # - "/ s"
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SCALE FACTOR

OFFSET -006 ______
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TIME OF SLUG PLACEMENT 99
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FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



* * AQUIFER TEST NO. - q

SETUP DATE BY WHOM

MONITORING WELL ID 6 -4-2.)- 4 3)K ,

DATE OF TEST 7-1 - q3
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OFFSET 03
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INITIAL XD REFERENCE 0e a
SLUG DEPTH (FT./TOC) 13 .q q
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TIME OF WL EQUILIBRATION ,q_______

NEW XD REFERENCE 0'- 6, 6. 8z

START TIME OF TS___ ____ 73•
END TIME OF TEST

NOTES: 0. 6 ( r . ( Ij_,_'_-

(& -F- 10 k FIGURE 4-14
.c4 -'r 4 dt-• AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
ac•i uA FORT DEVENS, MASSACHUSETTS

SABB Environmental Services, Inc.Sa .A.- L, 1
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 07-08-1993

Fort Devens - Groups 3&6
G6M-93-14X Test 1
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 3.07E + 00 ft/day

1.08E-03 cm/sec
Basic Time Lag: 2.41 m

2.3 Times Basic Time Lag: 5.54 m
(Equalization Ratio - 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 2.82E+ 00 ft/day

9.94E-04 cm/sec
Time Coordinate Ti: 1.2 m
Time Coordinate T2: 10.7 m

Head Ratio Coordinate Hi: 58.92E-02
Head Ratio Coordinate H2: 15.73E-03

Well/Aquifer Parameters

Length of well screen: 8.50 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.996 3 0.0100 0.996
4 0.0133 0.990 5 0.0166 0.988 6 0.0200 0.984
7 0.0233 0.981 8 0.0266 0.977 9 0.0300 0.981

10 0.0333 0.976 11 0.0366 0.972 12 0.0400 0.969
13 0.0433 0.969 14 0.0466 0.965 15 0.0500 0.960



16 0.0533 0.959 17 0.0566 0.959 18 0.0600 0.953
19 0.0633 0.957 20 0.0666 0.953 21 0.0700 0.949
22 0.0733 0.950 23 0.0766 0.945 24 0.0800 0.945
25 0.0833 0.942 26 0.0866 0.940 27 0.0900 0.938
28 0.0933 0.937 29 0.0966 0.937 30 0.1000 0.933
31 0.1033 0.931 32 0.1066 0.930 33 0.1100 0.928
34 0.1133 0.928 35 0.1166 0.926 36 0.1200 0.921
37 0.1233 0.923 38 0.1266 0.919 39 0.1300 0.916
40 0.1333 0.916 41 0.1366 0.911 42 0.1400 0.912
43 0.1433 0.912 44 0.1466 0.907 45 0.1500 0.900
46 0.1533 0.904 47 0.1566 0.904 48 0.1600 0.902
49 0.1633 0.900 50 0.1666 0.893 51 0.1700 0.897
52 0.1733 0.897 53 0.1766 0.896 54 0.1800 0.893
55 0.1833 0.892 56 0.1866 0.890 57 0.1900 0.890
58 0.1933 0.888 59 0.1966 0.880 60 0.2000 0.883
61 0.2033 0.883 62 0.2066 0.881 63 0.2100 0.880
64 0.2133 0.880 65 0.2166 0.885 66 0.2200 0.877
67 0.2233 0.875 68 0.2266 0.873 69 0.2300 0.871
70 0.2333 0.873 71 0.2366 0.871 72 0.2400 0.870
73 0.2433 0.868 74 0.2466 0.866 75 0.2500 0.868
76 0.2533 0.863 77 0.2566 0.859 78 0.2600 0.861
79 0.2633 0.856 80 0.2666 0.859 81 0.2700 0.858
82 0.2733 0.858 83 0.2766 0.854 84 0.2800 0.853
85 0.2833 0.851 86 0.2866 0.849 87 0.2900 0.849
88 0.2933 0.847 89 0.2966 0.846 90 0.3000 0.846
91 0.3033 0.844 92 0.3066 0.844 93 0.3100 0.846
94 0.3133 0.840 95 0.3166 0.840 96 0.3200 0.837
97 0.3233 0.837 98 0.3266 0.835 99 0.3300 0.834

100 0.3333 0.832 101 0.3500 0.825 102 0.3666 0.820
103 0.3833 0.815 104 0.4000 0.808 105 0.4166 0.803
106 0.4333 0.800 107 0.4500 0.789 108 0.4666 0.784
109 0.4833 0.779 110 0.5000 0.772 111 0.5166 0.769
112 0.5333 0.763 113 0.5500 0.759 114 0.5666 0.753
115 0.5833 0.748 116 0.6000 0.743 117 0.6166 0.740
118 0.6333 0.733 119 0.6500 0.729 120 0.6666 0.724
121 0.6833 0.721 122 0.7000 0.716 123 0.7166 0.712
124 0.7333 0.707 125 0.7500 0.703 126 0.7666 0.698
127 0.7833 0.693 128 0.8000 0.688 129 0.8166 0.685
130 0.8333 0.679 131 0.8500 0.676 132 0.8666 0.671
133 0.8833 0.666 134 0.9000 0.662 135 0.9166 0.657
136 0.9333 0.654 137 0.9500 0.649 138 0.9666 0.645
139 0.9833 0.640 140 1.0000 0.637 141 '1.2000 0.584
142 1.4000 0.543 143 1.6000 0.500 144 1.8000 0.460
145 2.0000 0.426 146 2.2000 0.394 147 2.4000 0.364
148 2.6000 0.335 149 2.8000 0.310 150 3.0000 0.287
151 3.2000 0.265 152 3.4000 0.246 153 3.6000 0.229



154 3.8000 0.211 155 4.0000 0.195 156 4.2000 0.181
157 4.4000 0.167 158 4.6000 0.157 159 4.8000 0.145
160 5.0000 0.135 161 5.2000 0.125 162 5.4000 0.116
163 5.6000 0.109 164 5.8000 0.102 165 6.0000 0.096
166 6.2000 0.089 167 6.4000 0.083 168 6.6000 0.079
169 6.8000 0.073 170 7.0000 0.068 171 7.2000 0.065
172 7.4000 0.061 173 7.6000 0.058 174 7.8000 0.055
175 8.0000 0.051 176 8.2000 0.048 177 8.4000 0.046
178 8.6000 0.041 179 8.8000 0.041 180 9.0000 0.039
181 9.2000 0.036 182 9.4000 0.036 183 9.6000 0.034
184 9.8000 0.032 185 10.0000 0.030 186 12.0000 0.020
187 14.0000 0.014 188 16.0000 0.014 189 0.0000 1.000
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154 3.8000 0.211 155 4.0000 0.195 156 4.2000 0.181
157 4.4000 0.167 158 4.6000 0.157 159 4.8000 0.145
160 5.0000 0.135 161 5.2000 0.125 162 5.4000 0.116
163 5.6000 0.109 164 5.8000 0.102 165 6.0000 0.096
166 6.2000 0.089 167 6.4000 0.083 168 6.6000 0.079
169 6.8000 0.073 170 7.0000 0.068 171 7.2000 0.065
172 7.4000 0.061 173 7.6000 0.058 174 7.8000 0.055
175 8.0000 0.051 176 8.2000 0.048 177 8.4000 0.046
178 8.6000 0.041 179 8.8000 0.041 180 9.0000 0.039
181 9.2000 0.036 182 9.4000 0.036 183 9.6000 0.034
184 9.8000 0.032 185 10.0000 0.030 186 12.0000 0.020
187 14.0000 0.014 188 16.0000 0.014 189 0.0000 1.000



HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-14X TEST 3
Russell Johnson

Results

Basic Time Lag-
Hydraulic Conductivity (Kh): 3.35E+ 00 ft/day

1.18E-03 cm/sec
Basic Time Lag: 2.21 m

2.3 Times Basic Time Lag: 5.08 m
(Equalization Ratio = 0.90)

Variable Head-
Hydraulic Conductivity (Kh): 3.20E+ 00 ft/day

1. 13E-03 cm/sec
Time Coordinate TI: 1.0 m
Time Coordinate T2: 9.0 m

Head Ratio Coordinate HI: 62.44E-02
Head Ratio Coordinate H2: 19.50E-03

Well/Aquifer Parameters

Length of well screen: 8.50 ft
Diameter of the well casing: 0.340 ft

Diameter of the well bore: 0.830 ft
Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax
(M) (ft) (M) (ft) (M) (ft)

1 0.0033 1.000 2 0.0066 0.995 3 0.0100 0.993
4 0.0133 0.988 5 0.0166 0.986 6 0.0200 0.982
7 0.0233 0.986 8 0.0266 0.981 9 0.0300 0.978

10 0.0333 0.970 11 0.0366 0.972 12 0.0400 0.972
13 0.0433 0.972 14 0.0466 0.962 15 0.0500 0.969



16 0.0533 0.960 17 0.0566 0.960 18 0.0600 0.963
19 0.0633 0.957 20 0.0666 0.962 21 0.0700 0.960
22 0.0733 0.953 23 0.0766 0.950 24 0.0800 0.942
25 0.0833 0.950 26 0.0866 0.946 27 0.0900 0.942
28 0.0933 0.953 29 0.0966 0.948 30 0.1000 0.939
31 0.1033 0.927 32 0.1066 0.909 33 0.1100 0.918
34 0.1133 0.920 35 0.1166 0.917 36 0.1200 0.915
37 0.1233 0.911 38 0.1266 0.909 39 0.1300 0.911
40 0.1333 0.899 41 0.1366 0.908 42 0.1400 0.882
43 0.1433 0.906 44 0.1466 0.887 45 0.1500 0.899
46 0.1533 0.896 47 0.1566 0.894 48 0.1600 0.885
49 0.1633 0.894 50 0.1666 0.891 51 0.1700 0.873
52 0.1733 0.891 53 0.1766 0.885 54 0.1800 0.885
55 0.1833 0.884 56 0.1866 0.889 57 0.1900 0.878
58 0.1933 0.875 59 0.1966 0.873 60 0.2000 0.873
61 0.2033 0.875 62 0.2066 0.866 63 0.2100 0.872
64 0.2133 0.870 65 0.2166 0.865 66 0.2200 0.868
67 0.2233 0.861 68 0.2266 0.865 69 0.2300 0.863
70 0.2333 0.861 71 0.2366 0.860 72 0.2400 0.858
73 0.2433 0.849 74 0.2466 0.856 75 0.2500 0.854
76 0.2533 0.854 77 0.2566 0.851 78 0.2600 0.845
79 0.2633 0.845 80 0.2666 0.844 81 0.2700 0.842
82 0.2733 0.842 83 0.2766 0.840 84 0.2800 0.845
85 0.2833 0.839 86 0.2866 0.837 87 0.2900 0.835
88 0.2933 0.839 89 0.2966 0.835 90 0.3000 0.832
91 0.3033 0.832 92 0.3066 0.830 93 0.3100 0.830
94 0.3133 0.821 95 0.3166 0.825 96 0.3200 0.827
97 0.3233 0.823 98 0.3266 0.823 99 0.3300 0.821

100 0.3333 0.821 101 0.3500 0.812 102 0.3666 0.807
103 0.3833 0.800 104 0.4000 0.795 105 0.4166 0.790
106 0.4333 0.783 107 0.4500 0.778 108 0.4666 0.771
109 0.4833 0.766 110 0.5000 0.761 111 0.5166 0.757
112 0.5333 0.750 113 0.5500 0.745 114 0.5666 0.742
115 0.5833 0.736 116 0.6000 0.731 117 0.6166 0.726
118 0.6333 0.726 119 0.6500 0.715 120 0.6666 0.710
121 0.6833 0.705 122 0.7000 0.700 123 0.7166 0.697
124 0.7333 0.691 125 0.7500 0.686 126 0.7666 0.681
127 0.7833 0.676 128 0.8000 0.672 129 0.8166 0.667
130 0.8333 0.662 131 0.8500 0.657 132 0.8666 0.653
133 0.8833 0.648 134 0.9000 0.643 135 0.9166 0.639
136 0.9333 0.634 137 0.9500 0.632 138 0.9666 0.627
139 0.9833 0.624 140 1.0000 0.618 141 1.2000 0.570
142 1.4000 0.525 143 1.6000 0.483 144 1.8000 0.442
145 2.0000 0.407 146 2.2000 0.374 147 2.4000 0.344
148 2.6000 0.317 149 2.8000 0.291 150 3.0000 0.268
151 3.2000 0.246 152 3.4000 0.227 153 3.6000 0.210



154 3.8000 0.192 155 4.0000 0.177 156 4.2000 0.163
157 4.4000 0.149 158 4.6000 0.137 159 4.8000 0.126
160 5.0000 0.117 161 5.2000 0.107 162 5.4000 0.099
163 5.6000 0.090 164 5.8000 0.084 165 6.0000 0.076
166 6.2000 0.071 167 6.4000 0.064 168 6.6000 0.057
169 6.8000 0.053 170 7.0000 0.050 171 7.2000 0.045
172 7.4000 0.041 173 7.6000 0.036 174 7.8000 0.033
175 8.0000 0.031 176 8.2000 0.027 177 8.4000 0.026
178 8.6000 0.024 179 8.8000 0.020 180 9.0000 0.019
181 9.2000 0.017 182 9.4000 0.015 183 9.6000 0.014
184 9.8000 0.012 185 10.0000 0.010 186 12.0000 0.263



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-14X TEST 1
Russell Johnson

Results

Hydraulic Conductivity: 2.04E+ 00 ft/day
7.19E-04 cm/sec

Y-Intercept (Yo): 1.77E + 00 ft
Well Screen Ratio (Le/rw): 20.5
Dimensionless Parameter A: 2.22
Dimensionless Parameter B: 0.34

Slope of Line [ln(Yo/Yt)/t]: 3.946E-01 1/min
Well Parameters (Rc^2 / 2*Le): 1.700E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.109

Well/Aquifer Parameters

Depth of well: 21.20 ft
Length of well screen: 8.50 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.847 2 0.0066 1.840 3 0.0100 1.840
4 0.0133 1.828 5 0.0166 1.824 6 0.0200 1.818
7 0.0233 1.812 8 0.0266 1.805 9 0.0300 1.812

10 0.0333 1.802 11 0.0366 1.796 12 0.0400 1.790
13 0.0433 1.790 14 0.0466 1.783 15 0.0500 1.774
16 0.0533 1.771 17 0.0566 1.771 18 0.0600 1.761
19 0.0633 1.768 20 0.0666 1.761 21 0.0700 1.752
22 0.0733 1.755 23 0.0766 1.745 24 0.0800 1.745



25 0.0833 1.739 26 0.0866 1.736 27 0.0900 1.733
28 0.0933 1.730 29 0.0966 1.730 30 0.1000 1.723
31 0.1033 1.720 32 0.1066 1.717 33 0.1100 1.714
34 0.1133 1.714 35 0.1166 1.711 36 0.1200 1.701
37 0.1233 1.704 38 0.1266 1.698 39 0.1300 1.692
40 0.1333 1.692 41 0.1366 1.682 42 0.1400 1.685
43 0.1433 1.685 44 0.1466 1.676 45 0.1500 1.663
46 0.1533 1.669 47 0.1566 1.669 48 0.1600 1.666
49 0.1633 1.663 50 0.1666 1.650 51 0.1700 1.657
52 0.1733 1.657 53 0.1766 1.654 54 0.1800 1.650
55 0.1833 1.647 56 0.1866 1.644 57 0.1900 1.644
58 0.1933 1.641 59 0.1966 1.625 60 0.2000 1.631
61 0.2033 1.631 62 0.2066 1.628 63 0.2100 1.625
64 0.2133 1.625 65 0.2166 1.635 66 0.2200 1.619
67 0.2233 1.616 68 0.2266 1.613 69 0.2300 1.609
70 0.2333 1.613 71 0.2366 1.609 72 0.2400 1.606
73 0.2433 1.603 74 0.2466 1.600 75 0.2500 1.603
76 0.2533 1.594 77 0.2566 1.587 78 0.2600 1.590
79 0.2633 1.581 80 0.2666 1.587 81 0.2700 1.584
82 0.2733 1.584 83 0.2766 1.578 84 0.2800 1.575
85 0.2833 1.571 86 0.2866 1.568 87 0.2900 1.568
88 0.2933 1.565 89 0.2966 1.562 90 0.3000 1.562
91 0.3033 1.559 92 0.3066 1.559 93 0.3100 1.562
94 0.3133 1.552 95 0.3166 1.552 96 0.3200 1.546
97 0.3233 1.546 98 0.3266 1.543 99 0.3300 1.540

100 0.3333 1.537 101 0.3500 1.524 102 0.3666 1.514
103 0.3833 1.505 104 0.4000 1.492 105 0.4166 1.483
106 0.4333 1.477 107 0.4500 1.458 108 0.4666 1.448
109 0.4833 1.439 110 0.5000 1.426 111 0.5166 1.420
112 0.5333 1.410 113 0.5500 1.401 114 0.5666 1.391
115 0.5833 1.382 116 0.6000 1.372 117 0.6166 1.366
118 0.6333 1.353 119 0.6500 1.347 120 0.6666 1.337
121 0.6833 1.331 122 0.7000 1.322 123 0.7166 1.315
124 0.7333 1.306 125 0.7500 1.299 126 0.7666 1.290
127 0.7833 1.280 128 0.8000 1.271 129 0.8166 1.265
130 0.8333 1.255 131 0.8500 1.249 132 0.8666 1.239
133 0.8833 1.230 134 0.9000 1.223 135 0.9166 1.214
136 0.9333 1.208 137 0.9500 1.198 138 0.9666 1.192
139 0.9833 1.182 140 1.0000 1.176 141 1.2000 1.078
142 1.4000 1.002 143 1.6000 0.923 144 1.8000 0.850
145 2.0000 0.787 146 2.2000 0.727 147 2.4000 0.673
148 2.6000 0.619 149 2.8000 0.572 150 3.0000 0.531
151 3.2000 0.490 152 3.4000 0.455 153 3.6000 0.423
154 3.8000 0.389 155 4.0000 0.360 156 4.2000 0.335
157 4.4000 0.309 158 4.6000 0.290 159 4.8000 0.268
160 5.0000 0.249 161 5.2000 0.230 162 5.4000 0.215



163 5.6000 0.202 164 5.8000 0.189 165 6.0000 0.177
166 6.2000 0.164 167 6.4000 0.154 168 6.6000 0.145
169 6.8000 0.135 170 7.0000 0.126 171 7.2000 0.120
172 7.4000 0.113 173 7.6000 0.107 174 7.8000 0.101
175 8.0000 0.094 176 8.2000 0.088 177 8.4000 0.085
178 8.6000 0.075 179 8.8000 0.075 180 9.0000 0.072
181 9.2000 0.066 182 9.4000 0.066 183 9.6000 0.063
184 9.8000 0.060 185 10.0000 0.056 186 12.0000 0.037
187 14.0000 0.025 188 16.0000 0.025 189 18.0000 0.616



BOUWER AND RICE INTERACTIVE SLUG TEST ANALYSIS 11-09-1993

Fort Devens - Groups 3&6
G6M-93-14X TEST 3
Russell Johnson

Results

Hydraulic Conductivity: 2.24E+ 00 ft/day
7.89E-04 cm/sec

Y-Intercept (Yo): 1.76E + 00 ft
Well Screen Ratio (Le/rw): 20.5
Dimensionless Parameter A: 2.22
Dimensionless Parameter B: 0.34

Slope of Line [ln(Yo/Yt)/t]: 4.333E-01 1/min
Well Parameters (Rc^2 / 2*Le): 1.700E-03 ft

Dimensionless Ratio [ln(Re/rw)]: 2.109

Well/Aquifer Parameters

Depth of well: 21.20 ft
Length of well screen: 8.50 ft

Saturated thickness: 100.00 ft
Diameter of the well casing: 0.340 ft
Diameter of the well filter: 0.830 ft

Time vs Drawdown Data

No. Time Drawdown No. Time Drawdown No. Time Drawdown
(min) (ft) (min) (ft) (min) (ft)

1 0.0033 1.823 2 0.0066 1.813 3 0.0100 1.810
4 0.0133 1.801 5 0.0166 1.797 6 0.0200 1.791
7 0.0233 1.797 8 0.0266 1.788 9 0.0300 1.782

10 0.0333 1.769 11 0.0366 1.772 12 0.0400 1.772
13 0.0433 1.772 14 0.0466 1.753 15 0.0500 1.766
16 0.0533 1.750 17 0.0566 1.750 18 0.0600 1.756
19 0.0633 1.744 20 0.0666 1.753 21 0.0700 1.750
22 0.0733 1.737 23 0.0766 1.731 24 0.0800 1.718



25 0.0833 1.731 26 0.0866 1.725 27 0.0900 1.718
28 0.0933 1.737 29 0.0966 1.728 30 0.1000 1.712
31 0.1033 1.690 32 0.1066 1.658 33 0.1100 1.674
34 0.1133 1.677 35 0.1166 1.671 36 0.1200 1.668
37 0.1233 1.661 38 0.1266 1.658 39 0.1300 1.661
40 0.1333 1.639 41 0.1366 1.655 42 0.1400 1.608
43 0.1433 1.652 44 0.1466 1.617 45 0.1500 1.639
46 0.1533 1.633 47 0.1566 1.630 48 0.1600 1.614
49 0.1633 1.630 50 0.1666 1.624 51 0.1700 1.592
52 0.1733 1.624 53 0.1766 1.614 54 0.1800 1.614
55 0.1833 1.611 56 0.1866 1.620 57 0.1900 1.601
58 0.1933 1.595 59 0.1966 1.592 60 0.2000 1.592
61 0.2033 1.595 62 0.2066 1.579 63 0.2100 1.589
64 0.2133 1.586 65 0.2166 1.576 66 0.2200 1.583
67 0.2233 1.570 68 0.2266 1.576 69 0.2300 1.573
70 0.2333 1.570 71 0.2366 1.567 72 0.2400 1.564
73 0.2433 1.548 74 0.2466 1.560 75 0.2500 1.557
76 0.2533 1.557 77 0.2566 1.551 78 0.2600 1.541
79 0.2633 1.541 80 0.2666 1.538 81 0.2700 1.535
82 0.2733 1.535 83 0.2766 1.532 84 0.2800 1.541
85 0.2833 1.529 86 0.2866 1.526 87 0.2900 1.522
88 0.2933 1.529 89 0.2966 1.522 90 0.3000 1.516
91 0.3033 1.516 92 0.3066 1.513 93 0.3100 1.513
94 0.3133 1.497 95 0.3166 1.504 96 0.3200 1.507
97 0.3233 1.500 98 0.3266 1.500 99 0.3300 1.497

100 0.3333 1.497 101 0.3500 1.481 102 0.3666 1.472
103 0.3833 1.459 104 0.4000 1.450 105 0.4166 1.440
106 0.4333 1.428 107 0.4500 1.418 108 0.4666 1.406
109 0.4833 1.396 110 0.5000 1.387 111 0.5166 1.380
112 0.5333 1.368 113 0.5500 1.358 114 0.5666 1.352
115 0.5833 1.342 116 0.6000 1.333 117 0.6166 1.323
118 0.6333 1.323 119 0.6500 1.304 120 0.6666 1.295
121 0.6833 1.286 122 0.7000 1.276 123 0.7166 1.270
124 0.7333. 1.260 125 0.7500 1.251 126 0.7666 1.241
127 0.7833 1.232 128 0.8000 1.225 129 0.8166 1.216
130 0.8333 1.206 131 0.8500 1.197 132 0.8666 1.191
133 0.8833 1.181 134 0.9000 1.172 135 0.9166 1.165
136 0.9333 1.156 137 0.9500 1.153 138 0.9666 1.143
139 0.9833 1.137 140 1.0000 1.127 141 1.2000 1.039
142 1.4000 0.957 143 1.6000 0.881 144 1.8000 0.805
145 2.0000 0.742 146 2.2000 0.682 147 2.4000 0.628
148 2.6000 0.578 149 2.8000 0.530 150 3.0000 0.489
151 3.2000 0.448 152 3.4000 0.413 153 3.6000 0.382
154 3.8000 0.350 155 4.0000 0.322 156 4.2000 0.297
157 4.4000 0.271 158 4.6000 0.249 159 4.8000 0.230
160 5.0000 0.214 161 5.2000 0.195 162 5.4000 0.180



163 5.6000 0.164 164 5.8000 0.154 165 6.0000 0.139
166 6.2000 0.129 167 6.4000 0.116 168 6.6000 0.104
169 6.8000 0.097 170 7.0000 0.091 171 7.2000 0.082
172 7.4000 0.075 173 7.6000 0.066 174 7.8000 0.060
175 8.0000 0.056 176 8.2000 0.050 177 8.4000 0.047
178 8.6000 0.044 179 8.8000 0.037 180 9.0000 0.034
181 9.2000 0.031 182 9.4000 0.028 183 9.6000 0.025
184 9.8000 0.022 185 10.0000 0.018 186 12.0000 0.037



6 ___________ AQUIFER TEST NO. -

SETUP DATE BY WHOM

MONITORING WELL ID 6/ ' I" I). pUe,).cC

DATE OF TEST 7 -q3

TYPEOFTEST P2L ,A(6- Cs ff 4 0 1__

HERMITTh'E/SERIAL# 'El/-o qI K<C o 17 3

TEST# 5/- (0 6 ( e, - -t)

DATA COLLECTION RATE La 6 1

TRANSDUCER

SERIAL # •x - 6 ( /'z u0

PSIG to

SCALEFACTOR /o, o6 3
OFFSET - 0, 63
INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT./TOC) 1. _ __

WELL DEPTH (Fr./TOC) _______

XD DEPTH (FT.TQ) Be,-O'• 9I 3
INITIAL XD REFERENCE 00

SLUG DEPTH (Fr. /TOC) 1a, 7
TIME OF SLUG PLACEMENT /0 fs"

TIME OFWL EQUILIBRATION 10 s(

NEWXDR CE -o, -c 3, d
STARTTIME OFTEST 16 .

END TIME OF TEST L)0 '9

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
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g * * ~AQUIFERZTESTNO. 5Li

SETUP 0 1,q 4- DATE BY WHOM

MONITORING WELL ID p .fc&Cc

DATE OF TEST 7-(-q3
TIYPE OF TEST rt5//6-' h/e7fP dZ ________

HERMIT TYPE/SERIAL# 56-16D JCf I KC ý 173L ________

TEST #

DATA COLLECrION RATEL.f2 (

OFFSET .q

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT./TOC) f 2.66 ________

WELL DEPTH (Fr. /TOC) ,2_________

XD DEPTH (F1'.TeC) 6&..OW ,2 ~ _________

INITIAL XD REFERENCE 0' 0o

SLUG DEPTH (FT./TOC)025

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION 6
NEW XD REFERENCE ccL9Zo5./

START TIME OF TEST-4-,76

END TIME OF TEST

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.-



________________ AQUIFER TEST NO. -_L j
Th:T 7 C,>

SETUP DATE BY WHOM

MONITORING WELL ID &CO _-1• /'IX

DATEOFTEST "7- 1 -q9
TYPE OF TEST g•, 15 1wi,-"/t-A -D -3

HERMvTTYPE/SERIAL# S-/ ý1-•-_ I__ KC___7_

TEST SE& / (--6 3 -c-
DATA COLLECTION RATE L.& I

TRANSDUCER

SERIAL # P7X-/61 i 1uy'Or
PSIG /1)

SCALE FACTOR

OFFSET ____ .______

INPUT CHANNEL I

TEST DATA

INPUT MODE (TOC/SUR) /Z" C.

STATIC WATER LEVEL (FT./TOC) 1 -. _ _500

WELL DEPTH (F. /TOC) • 1.
XD DEPTH (FT.Te) Q c z 7.38
INITIAL XD REFERENCE 08d

SLUG DEPTH (FT./TOC) /Z. 85,

TIME OF SLUG PLACEMENT / 5 30

TIME OF WL EQUILIBRATION /55 '1
NEW XD REFERENCE ___ 7.'
START TIME OFT /.5'_

ENDTIMEOFTEST /o 0F _ _ _

NOTES: A-O-, -- _-r / •'z- c _.sOza. 'O

0/1 -Y A)00 "7",'O T-7STS FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--
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G6M-94-15A PERMEABILITY TESTING
WELL DIAMETER = 0.333 FT, SATURATED SCREEN LENGTH = 4.8 FT, BORING DIAMETER = 0.833

TEST #1 TEST #2
FALLING HEAD RISING HEAD

MINUTES FEET MINUTES FEET
0 0.006 0 1.121

0.0083 0.006 0.0083 1.544
0.0166 0.006 0.0166 0.06

0.025 0 0.025 1.696
0.0333 0 0.0333 1.665
0.0416 0.006 0.0416 1.589

0.05 0.006 0.05 1.563
0.0583 0.012 0.0583 1.513
0.0666 0 0.0666 1.5

0.075 0 0.075 1.431
0.0833 0 0.0833 1.399
0.0916 0.006 0.0916 1.368

0.1 0.006 0.1 1.349
0.1083 0 0.1083 1.304
0.1166 0 0.1166 1.273
0.125 0.006 0.125 1.247

0.1333 0.006 0.1333 1.222
0.1416 0.006 0.1416 1.197

0.15 0.012 0.15 1.172
0.1583 0.638 0.1583 1.159
0.1666 0.315 0.1666 1.134
0.175 1.099 0.175 1.121

0.1833 0.903 0.1833 1.102
0.1916 1.187 0.1916 1.083

0.2 1.162 0.2 1.071
0.2083 1.124 0.2083 1.058
0.2166 1.251 0.2166 1.045
0.225 0.897 0.225 1.033

0.2333 0.979 0.2333 1.02
0.2416 1.08 0.2416 1.007

0.25 0.638 0.25 0.995
0.2583 0.808 0.2583 0.988
0.2666 0.802 0.2666 0.982
0.275 0.802 0.275 0.969

0.2833 0.802 0.2833 0.944
0.2916 0.802 0.2916 0.951

0.3 0.802 0.3 0.944
0.3083 0.802 0.3083 0.944
0.3166 0.802 0.3166 0.932
0.325 0.802 0.325 0.925

0.3333 0.777 0.3333 0.913
0.35 0.777 0.35 0.894

0.3666 0.796 0.3666 0.9
0.3833 0.796 0.3833 0.887

0.4 0.789 0.4 0.856
0.4166 0.789 0.4166 0.856
0.4333 0.789 0.4333 0.837

0.45 0.783 0.45 0.824
0.4666 0.789 0.4666 0.824
0.4833 0.783 0.4833 0.849

0.5 0.777 0.5 0.849
0.5166 0.783 0.5166 0.843
0.5333 0.77 0.5333 0.837

0.55 0.77 0.55 0.83
0.5666 0.77 0.5666 0.824
0.5833 0.77 0.5833 0.818

0.6 0.764 0.6 0.818
0.6166 0.764 0.6166 0.805
0.6333 0.764 0.6333 0.799

0.65 0.758 0.65 0.799
0.6666 0.764 0.6666 0.793
0.6833 0.764 0.6833 0.786

0.7 0.751 0.7 0.793
0.7166 0.751 0.7166 0.786
0.7333 0.745 0.7333 0.786

0.75 0.745 0.75 0.767
0.7666 0.745 0.7666 0.774
0.7833 0.739 0.7833 0.767
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G6M-94-15A PERMEABILITY TESTING
WELL DIAMETER = 0.333 FT, SATURATED SCREEN LENGTH = 4.8 FT, BORING DIAMETER 0.833

TEST #1 TEST #2
FALLING HEAD RISING HEAD

MINUTES FEET MINUTES FEET
0.8 0.739 0.8 0.748

0.8166 0.739 0.8166 0.761
0.8333 0.733 0.8333 0.755

0.85 0.726 0.85 0.748
0.8666 0.733 0.8666 0.723
0.8833 0.733 0.8833 0.748

0.9 0.726 0.9 0.742
0.9166 0.72 0.9166 0.736
0.9333 0.714 0.9333 0.736

0.95 0.72 0.95 0.736
0.9666 0.714 0.9666 0.729
0.9833 0.714 0.9833 0.723

1 0.707 1 0.723
1.2 0.688 1.2 0.685
1.4 0.663 1.4 0.647
1.6 0.644 1.6 0.616
1.8 0.625 1.8 0.584

2 0.606 2 0.552
2.2 0.587 2.2 0.527
2.4 0.575 2.4 0.496
2.6 0.556 2.6 0.47
2.8 0.543 2.8 0.445

3 0.543 3 0.42
3.2 0.518 3.2 0.394
3.4 0.499 3.4 0.375
3.6 0.486 3.6 0.357
3.8 0.48 3.8 0.338

4 0.48 4 0.325
4.2 0.461 4.2 0.3
4.4 0.454 4.4 0.281
4.6 0.442 4.6 0.274
4.8 0.423 4.8 0.262

5 0.417 5 0.23
5.2 0.41 5.2 0.224
5.4 0.404 5.4 0.205
5.6 0.391 5.6 0.199
5.8 0.385 5.8 0.173

6 0.372 6 0.173
6.2 0.366 6.2 0.161
6.4 0.36 6.4 0.154
6.6 0.353 6.6 0.129
6.8 0.341 6.8 0.142

7 0.341 7 0.129
7.2 0.328 7.2 0.123
7.4 0.322 7.4 0.11
7.6 0.328 7.6 0.097
7.8 0.315 7.8 0.104

8 0.303 8 0.091
8.2 0.303 8.2 0.091
8.4 0.303 8.4 0.072
8.6 0.296 8.6 0.072
8.8 0.284 8.8 0.066

9 0.278 9 0.034
9.2 0.278 9.2 0.047
9.4 0.271 9.4 0.041
9.6 0.259 9.6 0.047
9.8 0.265 9.8 0.041
10 0.265 10 0.034
12 0.208 12 0.009
14 0.189
16 0.139
18 0.126
20 0.107
22 0.088
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* AQUIFER TEST NO.

SETUP DATEBYWO

MONITORING WELL ID 6 1A "- qLY( '- A/- o\ 5" 11() r i'

DATE OF TEST .2 ")-/ I

TYPE OF TEST FI/'I

HERMIT TYPE/SERIAL# 4R K

TEST #

DATA COLLECTION RATE L

TRANSDUCER

SERIAL# *t St-i5
PSIG-)D

SCALE FACTOR9- l t3
OFFSET oo~ ______

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (Fr. /TOC) C.

WELL DEPTH (Fr. /TOC) 4 ..

XD DEPTH (FT.TOC)

INITIAL XD REFERENCE

SLUG DEPTH (FT./TOC) - .

TIME OFOSLUG PLACEMENT lo 2.

TIME OF WL EQUILIBRATION (L "

NEW XD REFERENCE PA
STARTTIME OFTEST '

END TIME OF TEST // "]( ,

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



6 AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID ~6)Me -/61 )Sdo cC

HERMIT TYPE/SERIAL#

TEST #

DATA COLLECTION RATE

TRANSDUCER .. "

SERIAL # S

PSIG "c _

SCALEFACOR ,
OFFSET

INPUT CHANNEL

....TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT. /TOC) _ "

WELL DEPTH (Fr. /TOC) " /

XD DEPTH (Fr .TOC)

INITIAL XD REFERENCE C-

SLUG DEPTH (Fr. /TOC) ..L/

TIME OF SLUG PLACEMENT S

TIME OF WL EQUILIBRATION / ( ' j __

NEW XD REFERENCE

STARTTIME OF TESTI " _

END TIME OF TEST tI" '- , To1.,-

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--
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G6M-94-16X PERMEABILITY TESTING
WELL DIAMETER = 0.333 FT, SATURATED SCREEN LENGTH = 6 FT, BORING DIAMETER = 0.833 FT

TEST #1 TEST #2
FALLING HEAD RISING HEAD

MINUTES FEET MINUTES FEET
0 0 0 -0.025

0.0083 0 0.0083 0.916
0.0166 0 0.0166 0.821
0.025 0 0.025 0.808

0.0333 0. 0.0333 0.764
0.0416 0 0.0416 0.714

0.05 0 0.05 0.669
0.0583 0 0.0583 0.631
0.0666 0 0.0666 0,593
0.075 0 0.075 0.562

0.0833 0.006 0.0833 0.537
0.0916 -0.006 0.0916 0.511

0.1 0 0.1 0.492
0.1083 0 0.1083 0.473
0.1166 0 0.1166 0.467

0.125 0 0.125 0,454
0.1333 0 0.1333 0.442
0.1416 0 0.1416 0.436

0.15 0 0.15 0.429
0.1583 0 0.1583 0.429
0.1666 0 0.1666 0.417
0.175 0 0.175 0.417

0.1833 0 0.1833 0.41
0.1916 -0.006 0.1916 0.41

0.2 0 0.2 0.404
0.2083 0 0.2083 0.398
0.2166 0 0.2166 0.398
0.225 0 0.225 0.391

0.2333 -0.006 0.2333 0.391
0.2416 0 0.2416 0.391

0.25 0 0.25 0.391
0.2583 0.6 0.2583 0.385
0,2666 0.322 0.2666 0.385
0.275 1.105 0.275 0.385

0.2833 0.467 0.2833 0.379

0.2916 1.093 0.2916 0.379
0.3 0.789 0.3 0.372

0.3083 0.379 0.3083 0.379
0.3166 0.018 0.3166 0.372
0.325 0.101 0.325 0.372

0.3333 -0.056 0.3333 0.372
0.35 0.385 0.35 0.372

9.3666 -0.436 0.3666 0.366
0.3833 -0.657 0.3833 0.366

0.4 0.296 0.4 0.36
0.4166 0.208 0.4166 0.36
0.4333 0.252 0.4333 0.36

0,45 0.259 0.45 0.353
0.4666 0.265 0.4666 0.353
0.4833 0.271 0.4833 0.353

0.5 0.271 0.5 0.353
0.5166 0.278 0.5166 0.347
0.5333 0.271 0.5333 0.347

0.55 0.278 0.55 0.347
0.5666 0.278 0.5666 0.341
0.5833 0.278 0.5833 0.341

0.6 0.278 0.6 0.341
0.6166 0.278 0.6166 0.341
0.6333 0.278 0.6333 0.334

0.65 0.278 0.65 0.334
0.6666 0.278 0.6666 0.334
0.6833 0.278 0.6833 0.334

0.7 0.271 0.7 0.328
0.7166 0.271 0.7166 0.328
0.7333 0.284 0.7333 0.328

0.75 0.271 0.75 0.328
0.7666 0.271 0.7666 0.328
0.7833 0.271 0.7833 0.322 s
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G6M-94-16X PERMEABILITY TESTING
WELL DIAMETER = 0.333 FT, SATURATED SCREEN LENGTH = 6 FT, BORING DIAMETER = 0.833 FT

TEST #1 TEST #2
FALLING HEAD RISING HEAD

MINUTES FEET MINUTES FEET
0.8 0.271 0.8 0.322

0.8166 0.271 0.8166 0.322
0.8333 0.271 0.8333 0.322

0.85 0.271 0.85 0.315
0.8666 0.271 0.8666 0.322
0.8833 0.271 0.8833 0.315

0.9 0.265 0.9 0.315
0.9166 0.271 0.9166 0.315
0.9333 0.265 0.9333 0.315

0.95 0.265 0.95 0.309
0.9666 0.265 0.9666 0.309
0.9833 0.265 0.9833 0.309

1 0.265 1 0.309
1.2 0.259 1.2 0.296
1.4 0.252 1.4 0.284
1.6 0.246 1.6 0.271
1.8 0.24 1.8 0.265

2 0.233 2 0.252
2.2 0.227 2.2 0.246
2.4 0.227 2.4 0.233
2.6 0.221 2.6 0.227
2.8 0.214 2.8 0.221

3 0.208 3 0.214
3.2 0.208 3.2 0.208
3.4 0.202 3.4 0.202
3.6 0.195 3.6 0.195
3.8 0.189 3.8 0.189

4 0.183 4 0.189
4.2 0.183 4.2 0.183
4.4 0.176 4.4 0.176
4.6 0.17 4.6 0.17
4.8 0.17 4.8 0.17

5 0.164 5 0.164
5.2 0.157 5.2 0.164
5.4 0.157 5.4 0.157
5.6 0.151 5.6 0.151
5.8 0.151 5.8 0.151

6 0.145 6 0.145
6.2 0.145 6.2 0.139
6.4 0.139 6.4 0.139
6.6 0.139 6.6 0.132
6.8 0.132 6.8 0.132

7 0.132 7 0.126
7.2 0.126 7.2 0.126
7.4 0.126 7.4 0.12
7.6 0.12 7.6 0.12
7.8 0.12 7.8 0.113

8 0.113 8 0.113
8.2 0.113 8.2 0.113
8.4 0.107 8.4 0.107
8.6 0.107 8.6 0.107
8.8 0.107 8.8 0.107

9 0.101 9 0.101
9.2 0.101 9.2 0.101
9.4 0.101 9.4 0.094
9.6 0.094 9.6 0.094
9.8 0.094 9.8 0.094
10 0.094 10 0.094
12 0.063 12 0.088
14 0.05 14 0.082
16 0.05 16 0.069

18 0.069
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6 AQUIFER TEST NO. -O

SETUP DATE BY WHOM

MONITORING WELL ID f S - - 6 .'Ck,

DATE OFTEST 3// q /

TYPE OF TEST r

HERMIT TYPE/SERIAL# 3
TEST #

DATA COLLECTION RATE

TRANSDUCER

SERIAL #__ _ _ _ _ __ _ _ _ _

PSIG "_-;0

SCALE FACTOR lq-)

OFFSET 0M __ _

INPUT CHANNEL

"TEST DATA

INPUT MODE (TOC/SUR) 0
STATIC WATER LEVEL (FT. /TOC) 3 "

WELL DEPTH (F. /TOC) 1] / /

XD DEPTH (FT.TOC) /

INITIAL XD REFERENCE 0 •

SLUG DEPTH (Fr./TOC) _____'_

TIME OF SLUG PLACEMENT C C

TIME OF WL EQUILIBRATION ,

NEW XD REFERENCE

START TInME OF TEST o Cp O_ ____

END TIME OF TEST oC____ 0161 514 )(L
NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



6"AQUIFER TEST NO.

.SETU DATE BY WHOM

MONITORING WELL ID yv- - 'A, IA, A115 60f \"

DATE OF TEST /

TYPE OF TEST n #et
HERMIfT TYPE/SERIAL#

TEST #

DATA COLLECTION RATE

TRANSDUCER

SERIAL #

PSIG x0
SCALE FACTOR - __ € _ "_

OFFSET 0 _______

INPUT CHANNEL

.TST DATA ______

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT. /TOC) 3% /

WELL DEPTH (F. /TOC) __ ________i

XD DEP'T (F.TOC) 'q /

INITIAL XD REFERENCE , __

SLUG DEPTH (FT./TOC)

TIME OF SLUG PLACEMENT , ' 0
TIME OF WL EQUILIBRATION t I _

NEW XD REFERENCE

STARTTIMEOFTEST ______ _ _e_ 0_....

END TIME OF TEST oq3 TOQ x?

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--
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G6M-94-17A PERMEABILITY TESTING
WELL DIAMETER = 0.333 FT, SATURATED SCREEN LENGTH = 4 FT, BORING DIAMETER = 0.833 FT

TEST #1 TEST #2
FALLING HEAD RISING HEAD

MINUTES FEET MINUTES FEET
0 0 0 0.145

0.0083 0 0.0083 1.567
0.0166 -0.006 0.0166 1.731
0.025 -0.006 0.025 1.402

0.0333 -0.006 0.0333 1.573
0.0416 0 0.0416 1.586

0.05 -0.006 0.05 1.478
0.0583 0 0.0583 1.377
0.0666 -0.006 0.0666 1.282
0.075 -0.006 0.075 1.213

0.0833 0 0.0833 1.15
0.0916 0 0.0916 1.093

0.1 0 0.1 1.048
0.1083 0 0.1083 1.004
0.1166 0 0.1166 0.973
0.125 0 0.125 0.935

0.1333 0 0.1333 0.909
0.1416 0 0.1416 0.89

0.15 0. 0.15 0.872
0.1583 0 0.1583 0.853
0.1666 -0.006 0.1666 0.834
0.175 -0.006 0.175 0.815

0.1833 0 0.1833 0.796
0.1916 0 0.1916 0.777

0.2 0.587 0.2 0.758
0.2083 0.556 0.2083 0.745
0.2166 0.992 0.2166 0.733
0.225 1.295 0.225 0.72

0.2333 0.783 0.2333 0.707
0.2416 1.187 0.2416 0.701

0.25 0.947 0.25 0.688
0.2583 0.802 0.2583 0.682
0.2666 0.537 0.2666 0.676
0.275 1.131 0.275 0.669

0.2833 1.086 0.2833 0.663
0.2916 1.061 0.2916 0.657

0.3 0.65 0.3 0.65
0.3083 0.612 0.3083 0.644
0.3166 0.606 0.3166 0.644
0.325 0.6 0.325 0.638

0.3333 0.6 0.3333 0.638
0.35 0.593 0.35 0.631

0.3666 0.587 0.3666 0.625
0.3833 0.581 0.3833 0.619

0.4 0.581 0.4 0.612
0.4166 0.575 0.4166 0.606
0.4333 0.568 0.4333 0.606

0.45 0.568 0.45 0.6
0.4666 0.562 0.4666 0.593
0.4833 0.562 0.4833 0.593

0.5 0.556 0.5 0.587
0.5166 0.511 0.5166 0.587
0.5333 0.751 0.5333 0.587

0.55 0.549 0.55 0.581
0.5666 0.543 0.5666 0.581
0.5833 0.543 0.5833 0.581

0.6 0.537 0.6 0.581
0.6166 0.537 0.6166 0.575
0.6333 0.53 0.6333 "0.575

0.65 0.53 0.65 0.575
0.6666 0.53 0.6666 0.568
0.6833 0.524 0.6833 0.568

0.7 0.524 0.7 0.562
0.7166 0.518 0.7166 0.562
0.7333 0.518 0.7333 0.562

0.75 0.511 0.75 0.562
0.7666 0.511 0.7666 0.556
0.7833 0.511 0.7833 0.556
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G6M-94-17A PERMEABILITY TESTING
WELL DIAMETER = 0.333 FT, SATURATED SCREEN LENGTH = 4 FT, BORING DIAMETER = 0.833 FT

TEST #1 TEST #2
FALLING HEAD RISING HEAD

MINUTES FEET MINUTES FEET
0.8 0.511 0.8 0.556

0.8166 0.505 0.8166 0.556
0.8333 0.505 0.8333 0.549

0.85 0.499 0.85 0.549
0.8666 0.499 0.8666 0.549
0.8833 0.499 0.8833 0.549

0.9 0.499 0.9 0.543
0.9166 0.492 0.9166 0.543
0.9333 0.492 0.9333 0.543

0.95 0.492 0.95 0.543
0.9666 0.486 0.9666 0.543
0.9833 0.486 0.9833 0.537

1 0.486 1 0.537
1.2 0.467 1.2 0.518
1.4 0.448 1.4 0.505
1.6 0.436 1.6 0.486
1.8 0.423 1.8 0.473

2 0.41 2 0.461
2.2 0.391 2.2 0.448
2.4 0.385 2.4 0.442
2.6 0.372 2.6 0.429
2.8 0.36 2.8 0.417

3 0.353 3 0.404
3.2 0.341 3.2 0.391
3.4 0.334 3.4 0.379
3.6 0.322 3.6 0.372
3.8 0.315 3.8 0.366

4 0.309 4 0.353
4.2 0.296 4.2 0.341
4.4 0.29 4.4 0.334
4.6 0.284 4.6 0.315
4.8 0.271 4.8 0.309

5 0.265 5 0.309
5.2 0.259 5.2 0.296
5.4 0.252 5.4 0.29
5.6 0.246 5.6 0.278
5.8 0.24 5.8 0.271

6 0.233 6 0.265
6.2 0.227 6.2 0.259
6.4 0.221 6.4 0.24
6.6 0.214 6.6 0.246
6.8 0.208 6.8 0.24

7 0.208 7 0.227
7.2 0.202 7.2 0.227
7.4 0.195 7.4 0.221
7.6 0.195 7.6 0.208
7.8 0.183 7.8 0.208

8 0.183 8 0.208
8.2 0.176 8.2 0.202
8.4 0.176 8.4 0.195
8.6 0.17 8.6 0.189
8.8 0.17 8.8 0.189

9 0.164 9 0.183
9.2 0.157 9.2 0.176
9.4 0.157 9.4 0.17
9.6 0.151 9.6 0.164
9.8 0.145 9.8 0.17
10 0.145 10 0.157
12 0.107 12 0.132
14 0.088 14 0.107
16 0.083 16 0.101
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____ ____ ____ ____ __ _ ____ ____ ____ AQUIFER TEST NO. 2.

SETUP DATE BY WHOM

MONITORING WELL ID -7 ,4 I!ot, f
DATE OF TEST

TIYPE OF TEST n~~~ R~ead
HERMIT TYPE/SER1AL#n
TESTr# ._ _ __ _

DATA COLLECTION RATE j f fi
TRANSDUCER

SERIAL #

PSIG

SCALE FACTOR (I C'"

OFFSET 0 000

INPUT CHANNEL

T-EST DATA

INPUT MODE (TOC/SUR) ____________

STATIC WATER LEVEL (FT. /TOC) f QO,
WELL DEPTH (Fr. /TOC) ' "

XD DEPTH (FT.TOC) IN

INITIAL XD REFERENCE ,5ef 0

SLUG DEPTH (FT./TOC) 4L __

TIME OF SLUG PLACEMENT e• 9571

TIME OF WL EQUILIBRATION /Lo ___ _ Q I .06- 50e X)
NEW XD REFERENCE AA
START TIv• OFrTEST Og'gI

END TIME OF TEST /00)

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.



N * ~~AQUIFER TEST NO. --.

SETUP DATE BY WHOM

MONITORINGWELLID 6 .C1 ( - 1r M . /I,"

DATE OF TEST 3/.- q,;' .

TYPE OF TEST

HERMIT TYPE/SERIAL#

TEST #

DATA COLLECTION RATE

TRANSDUCER

SERIAL # S7IL

PSIG ,_ _ _ _

SCALE FACrOR 19, 9 g
OFFSET c
INPUT CHANNEL

-TEST DATA

INPUT MODE (TOC/Su-R)

STATIC WATER LEVEL (FT. /TOC) sg-. _-

WELL DEPTH (FT. /TOC) Li /

XD DEPTH (FT.TOC) Lt

INITIAL XD REFERENCE d_. a 4 _

SLUG DEPTH (FT./TOC) -4+cf !j 1(

TIME OF SLUG PLACEMENT (f q,_ __I

TIMEOFWL EQUILIBRATION /1"001 ___ 0I•. &: .

NEW XD REFERENCE

STARTr 1ME OFTEST 1I0/ '

END TIME OFTEST _ -___--_ -, ioI "oc,,

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
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G6M-95-19X PERMEABILITY TESTING
WELL DIAMETER = 0.166 FT, SATURATED SCREEN LENGTH = 16 FT (INCL. SANDPACK), BORING DIAMETER = 0.25 FT,
HIEGHT OF WATER IN WELL = 46 FT

TEST #1 TEST #2
FALLING HEAD RISING HEAD

MINUTES FEET MINUTES FEET
0 0 0 -0.006

0.0083 0 0.0083 0.745
0.0166 0,006 0.0166 2.641
0.025 0.006 0.025 2.363

0.0333 -0.006 0.0333 1.857
0.0416 0 0.0416 1.276

0.05 0 0.05 1.225
0.0583 -0.018 0.0583 1.175
0.0666 -0.006 0,0666 1.004
0.075 -0.006 0.075 2.192

0.0833 -0.031 0.0833 2.508
0.0916 -0.031 0.0916 2.306

0.1 0.037 0.1 2.167
0.1083 -0.025 0.1083 2.11
0.1166 0 0.1166 2.06

0.125 0 0.125 2.009
0.1333 -0.006 0.1333 1.92
0.1416 0 0.1416 1.864

0.15 -0.031 0.15 1.838
0.1583 0.006 0.1583 1.8
0.1666 0,233 0.1666 1.718
0.175 0.834 0.175 1.706

0.1833 0.973 0.1833 1.592
0.1916 0.935 0.1916 1.623

0.2 0.385 0.2 1.598
0.2083 0.492 0.2083 1.51
0.2166 0.657 0.2166 1.491
0.225 0.581 0.225 1.453

0.2333 0.676 0.2333 1.27
0.2416 1.131 0.2416 1.415

0.25 1.39 0.25 1.314
0.2583 1.39 0.2583 1.352
0.2666 1.377 0.2666 1.276

0.275 1.39 0.275 1.27
0.2833 1.39 0.2833 1.251
0.2916 1.39 0.2916 1.175

0.3 1.39 0.3 1.187
0.3083 1.39 0.3083 1.124
0.3166 1.39 0.3166 1.074
0.325 1.39 0.325 1.112

0.3333 1.39 0.3333 1.067
0.35 1.39 0.35 1.048

0.3666 1.289 0.3666 0.884
0.3833 1.39 0.3833 0.947

0.4 0.789 0.4 0.935
0.4166 1.371 0.4166 0.878
0.4333 1.124 0.4333 0.834

0.45 1.39 0.45 0.764
0.4666 0.619 0.4666 0.733
0.4833 1.03 0.4833 0.612

0.5 0.941 0.5 0.612
0.5166 0.884 0.5166 0.461
0.5333 0.903 0.5333 0.429

0.55 0.726 0.55 0.549
0.5666 0.789 0.5666 0.36
0.5833 0.745 0.5833 0.461

0.6 0.707 0.6 0.518
0.6166 0.682 0.6166 0.322
0.6333 0.65 0.6333 0.518

0.65 0.631 0.65 0.385
0.6666 0.6 0.6666 0.473
0.6833 0.581 0.6833 0.398

0.7 0.562 0.7 0.448
0.7166 0.537 0.7166 0.41
0.7333 0.505 0.7333 0.385

0.75 0.505 0.75 0.379
0.7666 0.48 0.7666 0.347
0.7833 0.467 0.7833 0.36
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G6M-95-19X PERMEABILITY TESTING
WELL DIAMETER = 0.166 FT. SATURATED SCREEN LENGTH = 16 FT (INCL. SANDPACK), BORING DIAMETER = 0.25 FT,
HIEGHT OF WATER IN WELL = 46 FT

TEST #1 TEST #2
FALLING HEAD RISING HEAD

MINUTES FEET MINUTES FEET
0.8 0.473 0.8 0.303

0,8166 0.436 0.8166 0.278
0.8333 0.429 0.8333 0.278

0.85 0.41 0.85 0.29
0.8666 0.467 0.8666 0.278
0.8833 0.385 0.8833 0.271

0.9 0.379 0.9 0.259
0.9166 0.36 0.9166 0.233
0.9333 0.353 0.9333 -0.031

0.95 0.341 0.95 0.195
0.9666 0.328 0.9666 0.183
0.9833 0.309 0.9833 0.157

1 0.309 1 0.214
1.2 0.214 1.2 0.12
1.4 0.126 1.4 -0.006
1.6 0.088 1.6 -0.031
1.8 0.056 1.8 0

2 0.037 2 0.031
2.2 0.031 2.2 0.025
2.4 0.025 2.4 0.012
2.6 0.012 2.6 -0.031
2.8 0 2.8 -0.012

3 0.006 3 0
3.2 0.006 3.2 0.037
3.4 0.012 3.4 0.025
3.6 -0.012 3.6 0.006
3.8 0.006 3.8 0.037

4 -0.006 4 0.012
4.2 0.006 4.2 -0.075
4.4 0.018 4.4 -0.056
4.6 -0.006 4.6 -0.101
4.8 0 4.8 0.031

5 -0.006 5 0.031
5.2 0 5.2 0.031
5.4 0.006 5.4 0.006
5.6 -0.012 5.6 0.037
5.8 -0.006 5.8 0.025

6 -0.006 6 0.025
6.2 0 6.2 -0.012
6.4 -0.012 6.4 -0.006
6.6 0.006 6.6 0.031
6.8 0.037 6.8 0.044

7 -0.018 7 0.025
7.2 -0.025 7.2 -0.018
7.4 -0.025 7.4 0.044
7.6 -0.012 7.6 0.018
7.8 -0.012

8 0.012
8.2 0.018
8.4 ,0
8.6 -0.006
8.8 -0.018

9 -0.031
9.2 -0.018
9.4 0.018
9.6 0.006
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e'AQUIFER TEST NO. __

:-SETUP DATE BY WHOM

MONITORING WELL ID 6-AM-q -I9 12 - A.5sbhif
DATE OF TEST 4t 3/2tC,~ _____

TYP'E OF T EST r~ //iilc Head
HERMIT TYPE/SERIAL# ax- A K -1

"TEST # IK

DATA COLLECTION RATE Q

TRANSDUCER.

SERIAL # ý S
PSIG

SCALE FACrOR

OFFSET r~?4 ~ _______

INPUT CHANNEL

.TESTDATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (Fr. /TOC)

WELL DEPTH (Fr. /TOC) i
XD DEPTH (F-.TOC)

INITIAL XD REFERENCE c
SLUG DEPTH (Er-./TOC) 1. /6 _

TIME OF SLUG PLACEMENT / / _ _

TIME OFWLEQUILIBRATION ( C Cf i - of Jr

NEW XD REFERENCE A
START TIME OF TEST I" '/

END TIME OF TEST 0/c7 L( -r
NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--



_ _ _ AQUIFER TEST NO.

sETUP DATE BY WHOM

ta. s$.vo~a,.C-,:
MONITORING WELL ID (64,M -9 7- 'i1 M' 1/. L0urb F/
DATE OF TEST D/2

TEST # "

DATA COLLECTION RATE /"

TRANSDUCER

SERIAL #

PSIG

SCALE FACTOR

OFFSET C)

INPUT CHANNEL

TEST DATA_:_

INPUT MODE (TOC/SUR) -_"____

STATC WATER LEVEL (Fr. /TOC) o /

WELL DEPTH (FL /TOC)_________

XD DEPTH (FT.TOC)

INITIAL XD REFERENCE CA7z" z
SLUG DEPTH (FT. /TOC) ' / A _

TINE OF SLUG PLACEMENT / "qý6

TIME OF WL EQUILIBRATION 61601 - d . ,•

NEW XD REFERENCE ,AJI-)_______

START TIME OFTEST /1 T 7 _

END TIME OF TEST 2-oC C( 0-0 ? '5

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
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HUORSLEU SLUG TEST ANALYSIS
Fou.t Devens

C�M-94-iS� RISIng Head

IK'GU

Ba.slo Tt.�e LaE MetI�od

K =

Uaz1a�Io Head Method
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L
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Figure 1

HUORSLEU SLUG TEST ANALYSIS

Wowt Dovens
CdM-9�-2U)C RISing Head
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HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 04:03-1995

Fort Devens

G6M-94-18X Rising Head

R. Johnson

Results

Basic Time Lag-

Hydraulic Conductivity (Kh): 1.61E+00 ft/day

5.68E-04 cm/sec

Basic Time Lag: 1.06 m

2.3 Times Basic Time Lag: 2.44 m

(Equalization Ratio = 0.90)

Variable Head-

Hydraulic Conductivity (Kh): 1.57E+00 ft/day

5.52E-04 cm/sec

Time Coordinate TI: 0.5 m

Time Coordinate T2: 4.5 m

Head Ratio Coordinate Hi: 61.87E-02

Head Ratio Coordinate H2: 15.81E-03

Well/Aquifer Parameters

Length of well screen: 10.00 ft

Diameter of the well casing: 0.167 ft

Diameter of the welt bore: 0.670 ft

Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax

(m) (ft) (m) (ft) (m) (ft)

1 0.0033 1.000 2 0.0066 0.997 3 0.0100 0.993

4 0.0133 0.990 5 0.0166 0.986 6 0.0200 0.983

7 0.0233 0.979 8 0.0266 0.976 9 0.0300 0.972

10 0.0333 0.969 11 0.0366 0.966 12 0.0400 0.962

13 0.0433 0.959 14 0.0466 0.956 15 0.0500 0.952

16 0.0533 0.949 17 0.0566 0.946 18 0.0600 0.944

19 0.0633 0.939 20 0.0666 0.936 21 0.0700 0.934

22 0.0733 0.931 23 0.0766 0.927 24 0.0800 0.924

25 0.0833 0.921 26 0.0866 0.918 27 0.0900 0.914

28 0.0933 0.911 29 0.0966 0.908 30 0.1000 0.905

31 0.1033 0.902 32 0.1066 0.898 33 0.1100 0.895

34 0.1133 0.892 35 0.1166 0.890 36 0.1200 0.887

37 0.1233 0.883 38 0.1266 0.881 39 0.1300 0.877

40 0.1333 0.875 41 0.1366 0.871 42 0.1400 0.868

43 0.1433 0.866 44 0.1466 0.863 45 0.1500 0.860

46 0.1533 0.857 47 0.1566 0.854 48 0.1600 0.851

49 0.1633 0.849 50 0.1666 0.846 51 0.1700 0.843

52 0.1733 0.840 53 0.1766 0.837 54 0.1800 0.834

55 0.1833 0.832 56 0.1866 0.829 57 0.1900 0.826

58 0.1933 0.823 59 0.1966 0.822 60 0.2000 0.819

61 0.2033 0.816 62 0.2066 0.813 63 0.2100 0.810



64 0.2133 0.807 65 0.2166 0.805 66 0.2200 0.802

67 0.2233 0.800 68 0.2266 0.797 69 0.2300 0.795

70 0.2333 0.792 71 0.2366 0.789 72 0.2400 0.786

73 0.2433 0.785 74 0.2466 0.782 75 0.2500 0.779. 76 0.2533 0.776 77 0.2566 0.775 78 0.2600 0.772

79 0.2633 0.769 80 0.2666 0.767 81 0.2700 0.765

82 0.2733 0.762 83 0.2766 0.759 84 0.2800 0.758
85 0.2833 0.755 86 0.2866 0.754 87 0.2900 0.750

88 0.2933 0.748 89 0.2966 0.745 90 0.3000 0.744

91 0.3033 0.741 92 0.3066 0.739 93 0.3100 0.737

94 0.3133 0.734 95 0.3166 0.731 96 0.3200 0.729

97 0.3233 0.727 98 0.3266 0.725 99 0.3300 0.723

100 0.3333 0.720 101 0.3500 0.708 102 0.3666 0.695

103 0.3833 0.684 104 0.4000 0.673 105 0.4166 0.660

106 0.4333 0.650 107 0.4500 0.639 108 0.4666 0.629

109 0.4833 0.617 110 0.5000 0.608 111 0.5166 0.598

112 0.5333 0.586 113 0.5500 0.578 114 0.5666 0.568

115 0.5833 0.560 116 0.6000 0.551 117 0.6166 0.541

118 0.6333 0.534 119 0.6500 0.524 120 0.6666 0.517

121 0.6833 0.507 122 0.7000 0.500 123 0.7166 0.491

124 0.7333 0.484 125 0.7500 0.476 126 0.7666 0.469

127 0.7833 0.462 128 0.8000 0.453 129 0.8166 0.448

130 0.8333 0.440 131 0.8500 0.433 132 0.8666 0.426

133 0.8833 0.419 134 0.9000 0.414 135 0.9166 0.406

136 0.9333 0.401 137 0.9500 0.395 138 0.9666 0.389

139 0.9833 0.382 140 1.0000 0.378 141 1.2000 0.300

142 1.4000 0.252 143 1.6000 0.211 144 1.8000 0.178

145 2.0000 0.151 146 2.2000 0.129 147 2.4000 0.112

148 2.6000 0.098 149 2.8000 0.085 150 3.0000 0.073

151 3.2000 0.065 152 3.4000 0.059 153 3.6000 0.052

154 3.8000 0.048 155 4.0000 0.044 156 4.2000 0.041

157 4.4000 0.037 158 4.6000 0.034 159 4.8000 0.032

160 5.0000 0.031 161 5.2000 0.030 162 5.4000 0.027

163 5.6000 0.027 164 5.8000 0.025 165 6.0000 0.024

166 6.2000 0.022 167 6.4000 0.022 168 6.6000 0.022

169 6.8000 0.021 170 7.0000 0.021 171 7.2000 0.020

172 7.4000 0.020 173 7.6000 0.020 174 7.8000 0.018

175 8.0000 0.018 176 8.2000 0.018 177 8.4000 0.017

178 8.6000 0.017 179 8.8000 0.017 180 9.0000 0.017

181 9.2000 0.017 182 9.4000 0.017 183 9.6000 0.017

184 9.8000 0.015 185 10.0000 0.015 186 12.0000 0.013

187 14.0000 0.011



HVORSLEV INTERACTIVE SLUG TEST ANALYSIS 04-03-1995

Fort Devens

G6M-95-20X Rising Head

R. Johnson

Results

Basic Time Lag-

Hydraulic Conductivity (Kh): 4.34E-01 ft/day

1.53E-04 cm/sec

Basic Time Lag: 3.93 m

2.3 Times Basic Time Lag: 9.04 m

(Equalization Ratio z 0.90)

Variable Head-

Hydraulic Conductivity (Kh): 4.17E-01 ft/day

1.47E-04 cm/sec

Time Coordinate Ti: 1.9 m

Time Coordinate T2: 16.8 m

Head Ratio Coordinate Hi: 61.32E-02

Head Ratio Coordinate H2: 15.80E-03

Well/Aquifer Parameters

Length of well screen: 10.00 ft

Diameter of the well casing: 0.167 ft

Diameter of the well bore: 0.670 ft

Kh/Kv ratio: 1.0

Time vs Drawdown Ratio Data

No. Time H/Hmax No. Time H/Hmax No. Time H/Hmax

(M) (ft) (m) (ft) (m) (ft)

1 0.0033 1.000 2 0.0066 0.999 3 0.0100 0.996

4 0.0133 0.995 5 0.0166 0.994 6 0.0200 0.993

7 0.0233 0.992 8 0.0266 0.991 9 0.0300 0.988

10 0.0333 0.987 11 0.0366 0.986 12 0.0400 0.985

13 0.0433 0.984 14 0.0466 0.982 15 0.0500 0.981

16 0.0533 0.980 17 0.0566 0.978 18 0.0600 0.978

19 0.0633 0.975 20 0.0666 0.975 21 0.0700 0.973

22 0.0733 0.972 23 0.0766 0.972 24 0.0800 0.969

25 0.0833 0.968 26 0.0866 0.968 27 0.0900 0.966

28 0.0933 0.965 29 0.0966 0.963 30 0.1000 0.962

31 0.1033 0.962 32 0.1066 0.960 33 0.1100 0.959

34 0.1133 0.959 35 0.1166 0.956 36 0.1200 0.956

37 0.1233 0.954 38 0.1266 0.954 39 0.1300 0.953

40 0.1333 0.952 41 0.1366 0.950 42 0.1400 0.949

43 0.1433 0.948 44 0.1466 0.947 45 0.1500 0.946

46 0.1533 0.944 47 0.1566 0.944 48 0.1600 0.943

49 0.1633 0.942 50 0.1666 0.941 51 0.1700 0.940

52 0.1733 0.938 53 0.1766 0.937 54 0.1800 0.936

55 0.1833 0.935 56 0.1866 0.934 57 0.1900 0.934

58 0.1933 0.933 59 0.1966 0.931 60 0.2000 0.930

61 0.2033 0.929 62 0.2066 0.928 63 0.2100 0.927



64 0.2133 0.927 65 0.2166 0.924 66 0.2200 0.924

67 0.2233 0.923 68 0.2266 0.922 69 0.2300 0.921

70 0.2333 0.921 71 0.2366 0.920 72 0.2400 0.919. 73 0.2433 0.918 74 0.2466 0.916 75 0.2500 0.916

76 0.2533 0.914 77 0.2566 0.914 78 0.2600 0.913
79 0.2633 0.912 80 0.2666 0.910 81 0.2700 0.910

82 0.2733 0.909 83 0.2766 0.908 84 0.2800 0.907

85 0.2833 0.907 86 0.2866 0.906 87 0.2900 0.903

88 0.2933 0.903 89 0.2966 0.902 90 0.3000 0.901

91 0.3033 0.901 92 0.3066 0.900 93 0.3100 0.899

94 0.3133 0.897 95 0.3166 0.896 96 0.3200 0.896

97 0.3233 0.895 98 0.3266 0.895 99 0.3300 0.894

100 0.3333 0.891 101 0.3500 0.888 102 0.3666 0.883

103 0.3833 0.878 104 0.4000 0.874 105 0.4166 0.869

106 0.4333 0.865 107 0.4500 0.860 108 0.4666 0.857

109 0.4833 0.851 110 0.5000 0.848 111 0.5166 0.843

112 0.5333 0.840 113 0.5500 0.836 114 0.5666 0.831

115 0.5833 0.828 116 0.6000 0.824 117 0.6166 0.819

118 0.6333 0.816 119 0.6500 0.812 120 0.6666 0.808

121 0.6833 0.804 122 0.7000 0.802 123 0.7166 0.797

124 0.7333 0.793 125 0.7500 0.790 126 0.7666 0.786

127 0.7833 0.783 128 0.8000 0.779 129 0.8166 0.776

130 0.8333 0.772 131 0.8500 0.770 132 0.8666 0.767

133 0.8833 0.763 134 0.9000 0.759 135 0.9166 0.756

136 0.9333 0.752 137 0.9500 0.750 138 0.9666 0.746

139 0.9833 0.743 140 1.0000 0.739 141 1.2000 0.695

142 1.4000 0.659 143 1.6000 0.627 144 1.8000 0.595

145 2.0000 0.567 146 2.2000 0.540 147 2.4000 0.514

148 2.6000 0.489 149 2.8000 0.465 150 3.0000 0.443O 151 3.2000 0.422 152 3.4000 0.403 153 3.6000 0.384

154 3.8000 0.367 155 4.0000 0.349 156 4.2000 0.332

157 4.4000 0.317 158 4.6000 0.303 159 4.8000 0.289

160 5.0000 0.276 161 5.2000 0.263 162 5.4000 0.251

163 5.6000 0.240 164 5.8000 0.228 165 6.0000 0.218

166 6.2000 0.209 167 6.4000 0.199 168 6.6000 0.189

169 6.8000 0.181 170 7.0000 0.174 171 7.2000 0.166

172 7.4000 0.159 173 7.6000 0.152 174 7.8000 0.145

175 8.0000 0.139 176 8.2000 0.133 177 8.4000 0.127

178 8.6000 0.121 179 8.8000 0.116 180 9.0000 0.112

181 9.2000 0.106 182 9.4000 0.102 183 9.6000 0.097

184 9.8000 0.094 185 10.0000 0.089 186 12.0000 0.060

187 14.0000 0.040 188 16.0000 0.029 189 18.0000 0.021

190 20.0000 0.016 191 22.0000 0.014 192 0.0000 1.000
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6 AQUIFER TEST NO. ;(3

SETUP DATE BY WHOM

MONITORING WELL ID 6-A -/ CHhi"4,8d

DATE OF TEST 3- N -q-5 ________

TYPEOF TEST FAL.LIAI-46 b1Al> P-Is1,,- •-4A p

HERMIT TYPE/SERIAL# 5" Ltx q/'/ )C~o I 'kz

TEST # 5e6.- 3 7.

DATA COLLECTION RATE L o G

TRANSDUCER

SERIAL #Z'i P
PSIG 2zo __

SCALEFACTOR /o.o __0_____

OFFSET - c.al4 ___,_

INPUT CHANNEL *L

TEST DATA ',p o•01b•.o 6 07

INPUT MODE (TOC/SUR) CAI: -* ,t. i

STATIC WATER LEVEL(FT. /TOC) /9.'o !4ivi

WELL DEPTH (FL./TOC)

XD DEPTH (FT.TOC)102.'eJ -o
INITIAL XD REFERENCE 6. o > O- OZ

SLUG DEPTH (Fr./TOC) 6' 00 t 4 (OW S ,._ _

TIME OF SLUG PLACEMENT 01 3B 4:j 07 Z. Z,4'A J.
TIME OF WL EQUILIBRATION o 'q

NEW XD REFERENCE - - --

STARTTI•E•OFTEST 33 -CA(

END TIME OF TEST e))>' (o.O2•)

NOTES:

FIGURE 4-14
AQUIFER TEST COMPLETION CHECKLIST

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.--
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BORING LOGS AND TEST PIT LOGS



GROUP 3 BORING LOGS
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G3M-92-01X
CLIENT: AEC DATE STARTED: 6/29/92 GROUP: 3. CONTRACTOR: D. L. Maher DATE COMPLETED: 6/29/92 PROTECTION: Modi f ied 0

METHOD: 4.25" NSA BORING DIAMETER: a" PID METER: 10.6 ev PM-100

GROUND ELEV.: 250.7' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 35'

LOGGED BY: CPL CHECKED BY: oSP WATER TABLE BGS: 27.31 (6/29/92)

SAMPLE PID OF I
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 0 (0-1.0') SAND, poorly graded, medium to fine with 12/11/15/11 Head space = 0 ppm.
LittLe (5-10%) gravel (up to 1" max), subrounded, Breathing zone LEL=BKG.
medium dense, dry, 10YR4/3 MunsetL dark [gray]
brown, fiLL. SP

(0.0-1.6') SAND, moderately graded, medium to fine
with trace (<5%) graveL, subrounded, medium dense,
dry, 10YR3/2 MunsetL very dark grayish brown, fiLl.

SP

s-2 5-7 2.0/1.1 0 (5.0-5.8') SAND, weLt graded, medium to fine with 8/5/3/4 Head space PID=0 pI•m.
Little (10-15%) coarse sand and graveL, Loose, dry Breathing zone LEL=BKG.
to moist, 7.5YR4/2 MunseLL dark brown, fiLL. SW

(5.8-6.1') SiLty SAND, poorly graded, trace (<5%)
coarse sand and gravel, subrounded, Loose, dry to
moist, 2.5Y8/3 MunseLL white to paLe yeLlow,
natural soil outwash or kame terrace. SM

S-3 10-12 2.0/1.1 0 SAND, moderately gradr'1, medium to fine with trace 1/4/7/8 Same as above.
(<5%) coarse sand, silt, and fine gravel, medium
dense, dry to moist, 2.5Y7/2 MunseLL Light gray
(brown], kame terrace or outwash. SP

S-4 15-17 2.0/1.2 0 Similar to above. SP 5/8/7/8 Same as above.

S-5 20-22 2.0/1.3 0 Similar to above.. SP 5/7/5/8 Same as above.

S-6 25-27 2.0/2.0 0 (25.0-25.6') Similar to above. SP 5/5/6/7 AnaLyticaL sample
coLLected. Grain size

(25.6-25.8') Sandy SILT , poorLy graded, trace analysis performed--SM.
(,6%) medium sand, medium dense, moist to WET, Head space P10=0 pI:•.
5YR4/2 MunseLL dark reddish gray. ML Breathing zone LEL=BKG.

(25.8-27.0') SAND, moderately to poorly graded,
fine with trace (<5%) coarse sand and gravel,
subrounded, medium dense, Saturated , 10YR6/2
MunseLL Light brownish gray, some crude to defined
stratification, outwash to kame terrace. SP

S-7 30-32 2.0/2.0 0 SimiLar to above except Loose. SP 3/4/4/4 Head space PID=0 ppm.
Breathing zone LEL=BKG.

BOE at 35'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G3M-92-02X
CUENT: AEC DATE STARTED: 6/30/92 GROUP: 3

CONTRACTOR: 0. L. Naher DATE COMPLETED: 7/1/92 PROTECTION: Modified 0

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: 10.6 eV HL-200

GROUND ELEV.: 249.1' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 31'

LOGGED BY: CPL CHECKED BY: OSP WATER TABLE BGS: 25'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(0t) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 0 (0-1.5') SAND, poorly graded, medium to fine with 4/4/4/4 Head space PID=>10 ppm,
trace (<10%) silt and trace to little (5-15%) but suspect high ambient
coarse sand and fine gravel (up to 1.5" max), humidity resulting in
subrounded, loose, dry, 10YR3/2 Munsell very dark higher than actual VOC
grayish brown. SP readings. Breathing

zone LEL=SKG.

s-2 5-7 2.0/1.6 0 (5.0-5.2') Similar to above. SP 6/9/10/10 Head space PI0=>15 ppm,
but suspect high ambient

(5.2-6.6') SAND, poorly graded, medium to fine humidity. Breathing
with trace (<5%) silt and little (15-20%) coarse zone LEL=BKG.
sand and fine gravel (up to 1" max), subrounded to
subanguLar, medium dense, dry to slightly moist,
2.5Y7/2 Munsell Light gray (brown], crude
stratification with some fine sandy layers. SP

S-3 10-12 2.0/2.0 0 Similar to bottom of S-2 above except loose. SP 3/4/5/7 Same as above excep•
SPID='25 ppm.

S-4 15-17 2.0/2.0 0 Similar to above except medium dense. SP 4/5/7/10 Same as above except
PID=>10 ppm.

S-5 20-22 2.0/2.0 0 Similar to above except loose and moist. SP 3/4/6/6 Same as above except
PID=>8 ppm.

s-6 25-27 2.0/1.4 0 SAND, poorly graded, medium to fine with trace Analytical sample
(<5%) silt and little (10-20%) coarse sand and fine collected. Grain size
gravel (up to 1" max), subrounded to subanguLar, analysis performed-->SP
Saturated , 2.5Y4/3 Munselt dk grayish brown, crude Head space PID=0 ppm.
stratification to moderately defined stratification Breathing zone LEL=BKG.
with mostly fine sandy layers up to .5" thick.

SP

BOE at 31'
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SOIL BORING LOG - FORT DEVENS, MA. p.JECT NO.: 6917-04 BORING NO.: G3M-92-03X
CLIENT: AEC DATE STARTED: 7/1/92 GROUP: 3

.ONTRACTOR: 0. L. Maher DATE COMPLETED: 7/1/92 PROTECTION: Modified D

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: 10.6 eV HL-200

GROUND ELEV.: 249' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 31'

LOGGED BY: CPL CHECKED BY: DSP WATER TABLE BGS: 22.5' (7/1/92)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) ("t/t) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.4 0 SAND, poorly graded, medium to fine with trace 3/4/3/5 Head space PID=0 pImn.
(<00%) silt and coarse sand or fine gravel (up to Breathing zone LEL=BKG.
1.5" max), subrounded, Loose, dry, 7.SYR4/3 MunselL
dark brown, fill.

SP

s-2 5-7 2.0/1.6 0 SAND, moderately graded, medium to fine with trace 3/4/5/5 Head space P10=0 pp:.
(<5%) silt and Little (15-20%) coarse sand and fine Breathing zone LEL=BKG.
gravel (up to 1" max), subrounded to subangular,
Loose, dry to slightly moist, 2.SY7/2 IunsetL Light
gray Ebrown], crude to moderately defined fine
sandy Layers and zones up to 2" thick. SP

S-3 10-12 2.0/1.7 0 Similar to above. SP 5/3/3/4 Same as above.

O S-4 15-17 2.0/2.0 0 Similar to above with increasing moisture content. 2/3/3/2 Same as above.

SP

s-5 20-22 2.0/2.0 0 Similar to above with several mottles. SP 3/4/5/5 Same as above.

S-6 25-27 2.0/2.0 0 SAND, poorly graded, medium to fine with trace 3/3/9/12 AnaLyticaL sample
(<5%) silt and Little (10-20%) coarse sand and coLlected. Grain size
gravel (up to 1" max), subrounded to subanguLar, analysis performed--SP
medium dense, Saturated , 2.5Y4/3 Munsetl dk grayish Head space PID=0 pp:i.
brown, crude to moderately defined stratification Breathing zone LEL=BKG.
with fine sandy layers and zones up to 1" thick. SP

BOE at 31'

ABB ENVIRONMENTAL SERVICES, INC. PAGE 1 OF I



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G3M-92-04X

CUENT: AEC DATE STARTED: 6/29/92 GROUP: 3 (TOA-Maintenance)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/30/92 PROTECTION: Modified 0

METHOD: 6.65" HSA BORING DIAMETER: 10" PID METER: Photovac Microtip

GROUND ELEV.: 251' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 33'

LOGGED BY: JKR/JC CHECKED BY: DSP WATER TABLE BGS: 25.3'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (Wft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/0.4 6.5 Little recovery. Redrove spoon for a surface sample 12/33/25/29 Analytical sample
cot lected. 3" spoon.

2.0/2.0 SAND, fine to coarse sand and gravel with trace PID=6.5 ppm.
cobble, welt graded, very dense, dry, brown to dark
brown.

SW

s-2 2-4 2.0/1.2 0 SAND, medium with Little fine to coarse, 7/6/6/8 2" spoon.
moderately poorly graded, medium dense, damp, Light
brown.

SW/SP

s-3 4-6 2.0/1.0 0 SAND, medium with some coarse and Little fine, 6/6/8/14 2" spoon.
little gravel, moderately poorly graded, medium
dense, damp, Light brown. SW/SP

S-4 6-8 2.0/1.1 0 SAND, medium with some coarse and little fine, 4/6/6/8 2", spoon.
little gravel, moderately well graded, medium
dense, damp, light brown, some stratification with
coarser grained Layers. SW

S-5 8-10 2.0/1.4 0 SAND, fine to coarse with trace gravel, moderately 6/7/8/8 2" spoon.
welt graded, medium dense, damp, light brown,
stratified layers 2-10cm thick. SW

S-6 10-12 2.0/1.5 0 SAND, fine to coarse with Little gravel, 4/9/8/9 2" spoon. PID=0 ppm.
moderately welt graded, medium dense, damp, brown
to light brown, similar to S-5. SW

S-7 12-14 2.0/2.0 0 Similar to S-6. SW 5/6/9/10 Analytical sample
collected. 3" spoon.

S-8 14-16 2.0/1.8 0 SAND, fine to medium with Little coarse, 4/7/7/8 2", spoon.
moderately poorly graded, medium dense, damp, Light
brown.

SP/SW

S-9 16-18 2.0/1.4 0 SAND, fine to coarse, moderately poorly graded, 5/10/11/12 2"1 spoon.
medium dense, damp, Light brown, stratified with
layers 10-20cm. SP

ABB ENVIRONMENTAL SERVICE§, INC. PAGE 1 OF



SOIL BORING LOG - FORT DEVENS, MA. sORNG NO.: G3M-92"04X

SAMPLE PIO OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(It) (ItI) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-10 18-20 2.0/1.5 0 Similar to S-9 with trace gravel. SP 4/5/15/13 2" spoon.

S-11 20-22 2.0/1.7 0 SAND, medium to coarse with Little fine and trace 4/6/6/7 2" spoon.
gravel, moderately well, graded, medium dense, damp,
Light brown, Light iron stained appearance. SW

S-12 22-24 2.0/1.5 0 Similar to S-11, slightly coarser grained with a 4/6/10/7 2" spoon.
little more gravel. SW

S-13 24-26 2.0/1.1 0 SAND, medium to coarse with trace fine and trace 6/8/6/8 Groundwater at -25'.
gravel, moderately poorly graded, medium dense, very Grain size analysis
moist to Saturated , Light brown. performed-->SP . 2"

SWISP spoon.

S-14 26-28 2.0/2.0 0 SAND, medium to coarse with Little gravel and trace 1/3/4/9 Analytical sample
fine, moderately poorly graded, Loose, wet, brown. collected. 3" spoon.

Groundwater measured at
SW/SP 25.3' BGS.

S-15 28-30 2.0/- SAND, fine to coarse with little gravel, moderately 1/3/4/4 2" spoon.
well graded, Loose, wet, brown.

SW

S-16 30-32 2.0/1.1 0 SAND, fine to coarse with L*ittle gravel, moderately 2/4/5/6 2" spoon.
well graded, Loose, wet, brown.

SW/SP

BOE at 33'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.:6917-04 BORING NO.: G3M-92-05X
CLIENT: AEC DATE STARTED: 7/01/92 GROUP: 3 (Moore Airfietd-OSA)

CONTRACTORD. L. Maher DATE COMPLETED: 7/02/92 PROTECTION: Modified D

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: Microtip

GROUND ELEV.: 252.2' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 35'

LOGGED BY: JKR/JC CHECKED BY: DSP WATER TABLE BGS: 26.8'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(tt) (tt/If) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 9KG SAND, well graded, fine to coarse, 10-20% gravel, 18/12/9/9 2" spoon
<10% cobbles, medium dense, dry to damp,
2.5YR3/4 Munsell dark reddish brown SW

S-2 5-7 2.0/1.6 9KG SAND, moderate to poorly graded, medium to coarse, 8/8/10/10 2" spoon
10-20% gravel, medium dense, damp,
7.5YR5/4 Munselt brown to Light brown SP/SW

S-3 10-12 2.0/1.1 SKG SAND, moderate to poorly graded, medium to coarse, 4/6/10/12 2" spoon
10-20% gravel, medium dense, damp,
7.5YRS/2 Munsell brown SP/SW

S-4 15-17 2.0/1.0 8KG SAND, moderate to poorly graded, medium to coarse, 10/1014/8 2" spoon
20-35% gravel, medium dense, damp,
7.5YR5/2 Munsetlt brown SP/SW

s-5 20-22 2.0/0.8 SAND, same as S-4 .5/12/14/15 2" spoon

S-6 25-27 2.0/1.0 9KG SAND, same as S-4, saturated at 26.8 feet. SP/SW 4/5/5/7 2" spoon, started
adding water to boring.
TOC sample collected.

S-7 30-32 2.0/1.3 4.2 SAND, poorly graded, medium to coarse 2/3/7/8 2" spoon
410% gravel, loose, saturated, SP Grain size sample
7.5YR5/2 MunseLL brown, some stratification with collected -- SP
Layers 5-20cm thick

32-35 SAND, same as S-7

BOE at 35'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G3M-92-06X
CUENT: AEC DATE STARTED: 7/6/92 GROUP: 3 (Moore Airfield-OSA)

CONTRACTOR: 0. L. Maher DATE COMPLETED: PROTECTION: Modif ied o. METHOD: 6.25" NSA BORING DIAMETER: 10" PID METER: Microtip

GROUND ELEV.: 251.7' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 32'

LOGGED BY: BJS CHECKED BY: RRR WATER TABLE BGS: 24'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(i0) (ftlrt) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.7 130 SAND, moderate to poorly graded, 20-30% fines, 4/3/4/3 2" spoon
5-10% gravel, Loose, moist (0.2" silty black Layer) Analytical sample
2.5Y3/2 over 2.5Y6/2 MunseLt dark brown over Light collected.
brown. GLacial Outwash SM

s-2 2-4 2.0/1.5 104 SAND, similar to S-1, 5% fines. 2.5Y6/2 Munsett 4/3/4/3 2" spoon
Light brown SP

S-3 4-6 2.0/1.4 12 SAND, welt graded, medium to coarse, 5% gravel, 2/3/3/6 2" spoon
Loose, moist. 10YR6/2 MunseLL Brown-gray,
GLacial Outwash SW

S-4 6-8 2.0/1.5 10 SAND, top 1-foot - same as above; 3/5/5/10 2" spoon
bottom 0.5-foot - poorly graded, coarse, Loose,
moist; 10YR5/3 MunseLL Brown. GLacial Outwash

SWISP

s-5 8-10 2.0/1.6 BKG SAND, welt graded, fi.-,e to carse, Loose, moist, 4/5/8/10 2" spoon
10yrS/3 Munsett Brown. GLacial Outwash SW

S-6 10-12 2.0/2.0 BKG SAND, moderately graded, coarse, 20-35% gravel, 8/10/14/10 3" spoon
overlain by medium to fine, medium dense, Analytical sample
10YR6/2-3/2 Munse(t Light brownish gray to very collected.
dark grayish brown SW/SP

s-7 12-14 2.0/1.6 8KG SAND, well graded, medium to coarse, Loose, moist, 4/4/4/6 2" spoon
10Yr3/2 Dark grayish brown. GLacial Outwash SW/SP

S-8 14-16 2.0/1.6 8KG SAND, same as S-7, 1.0-foot tense medium to fine, 3/3/6/11 2" spoon
10YR6/2 MunseLL Light brownish gray. SW/SP

S-9 16-18 2.0/1.5 BKG SAND, same as S-7 SW/SP 4/7/7/8 2" spoon

S-10 18-20 2.0/1.4 BKG SAND, same as S-7 SW/SP 3/4/4/5 2" spoon

S-11 20-22 2.0/1.7 1.0 SAND, well graded medium to fine, Loose, moist, 2/3/3/10 2" spoon
10YR6/2 MunseLt Light brownish gray.
GLacial Outwash SW/SP

ABB ENVIRONMENTAL SERVICE;, INC. PAGE 1 OF 2



SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G3M9206X

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(f0) (tt/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-12 22-24 2.0/1.4 BKGO SAND, welt graded, coarse to fine, 10% gravel, 2" spoon

Loose, moist, 1OYR3/2 MunsetL Dark grayish brown,
Glacial Outwash SW/SP

S-13 24-26 2.0/1.7 8KGD SAND, similar to S-12, except gradation downward to 5/8/6/7 3" spoon
medium to fine sand, medium dense, saturated , Analytical sample

7.5TR3/3 MunseLt dark brown SW/SP collected.

S-14 26-28 2.0/1.7 BKGD SAND, moderately graded, medium to fine, medium 4/8/4/5 2" spoon
dense, saturated, 7.5YR3/3 Munsett dark brown, Grain size analysis
Glacial Outwash SP performed.

S-15 28-30 2.0/1.8 BKGD SAND, similar to S-14, grading downward to fine 5/9/12/15 2" spoon
sand and 20-35% silt, 7.5Y3/3 MunseLL dark brown

SP

S-16 30-32 2.0/1.8 BKGO SAND, poorly graded, fine, medium dense, saturated 4/9/9/12 2" spoon
SP

BOE at 32'

ABS ENVIRONMENTA. SERVICE , INC. PAGE 2 OF 2
- - -I



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G3M-92-07X
CLIENT: AEC DATE STARTED: 7/02/92 GROUP: 3 (Moore Airfield-OSA)

CONTRACTOR: D.L. Maher DATE COMPLETED:7/02/92 PROTECTION: modified 0

METHOD: 6.6518 NSA BORING DIAMETER: 10"l PID METER: 10.6 eV HL-200

GROUND ELEV.: 249.8' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 32.0'

LOGGED BY: CPL CHECKED BY: DSP WATER TABLE BGS: 24.58

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(it) (it/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.8 9KG 0.0-0.6' SAND, well graded, medium to fine, 4/6/6/4 Headspace PID=<5,
0-15% silt, 0-15% subrounded gravel, medium dense, LEL=BKGD
10YR3/2 Munsett Dark brown. Topsoil SW

Readings of spoon and in
0.6-1.8' SAND, moderately graded, medium to fine, headspace were
0-10% silt, 10-20% subrounded to subangutar, occassionalty taken in
medium dense, moist, 2.5Y7/2 Light gray-brown area downwind of

SP drilling rig.

S-2 5-7 2.0/1.9 9KG SAND, moderately graded, medium to fine, 2/3/3/4 Headspace PID=0.3
0-10x silt, 10-20% subrounded to subangutar, LEL=BKGD
Loose, moist, 2.5R7/2 Light gray-brown

SP

S-3 10-12 2.0/1.7 0.5 SAND, moderately graded, coarse to medium, 2/2/4/6 Headspace PID=0.2
loose, slightly moist, LEL=BKGD
2.5Y7/2 Light grayish brown, stratification with
fine sandy Layers up to 1/4" SP

S-4 15-17 2.0/2.0 <0.7 SAND, same as S-3 SP 5/4/6/8 Headspace P1O=0.7,
LEL=BKGO

S-5 20-22 2.0/1.8 9KG SAND, same as S-3 SP 2/4/6/10 Headspace PID=0.4,
LEL=8KGD

S-6 25-27 2.0/2.0 BKG SAND, poorly graded, coarse to medium, TOC sample taken.
0-10% silt, medium dense, saturated , Grain size analysis
2.5Y6/2 Munsett Light brownish gray SP performed.
some stratification with fine sandy layers Headspace PIO=0.3,

LEL=8KGD

BOE at 32'

ABB ENVIRONMENTAL SERVICE§, INC. PAGE 1 OF I



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 G3M-93-08X

CLIENT: AEC DATE STARTED: 5/26/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 5/27/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: ModeL 5808 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 28'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: 18'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Fine to medium SAND: 0 - 5% gravel,
S-1 0-2 2.0/1.6 2.0 0 - 5% fines. Poorly graded. Medium 4/7/8/8 SP

dense, dry. Brown.

Fine SAND: 0 - 3% graveL, 0 - 5%
S-2 2-4 2.0/1.3 BG fines. Poorly graded. Medium dense 8/7/9/10 SP

to Loose.

S-3 4-6 2.0/1.7 2.0 Fine SAND,as in S-2. 5/4/7/8 SP

s-4 6-8 2.0/1.7 4.0 SAND: well graded. 12/14/13/12 SW

Fine to medium SAND: 0 - 3% graveL,
s-5 8-10 2.0/1.6 3.0 0 - 5% fines. PoorLy graded. Medium 7/15/5/7 SP

dense to Loose, dry. Yellowish brown.

s-6 10-12 2.0/1.0 4.0 Fine to medium SAND,as in S-5. 4/4/5/5 SPI

SAND: 0 - 5% gravel, 0 - 3% fines.
S-7 12-14 2.0/1.2 3.0 WeLL graded. Medium dense, damp. 6/8/7/8 SW

Yellowish brown.

Medium to fine SAND: 0 - 5% fines.
S-8 14-16 2.0/1.2 2.0 PoorLy graded. Loose to medium 7/4/4/5 SP

dense, damp. Pate brown.

S-9 16-18 2.0/1.6 3.0 Medium to fine SAND,as in S-8. 5/8/7/8 SP

Fine to medium SAND: 5 - 12% fines.
S-10 18-20 2.0/1.4 2.0 PoorLy graded. Medium dense to Loose, 7/6/5/8 SP-SM

saturated. Grayish brown.

S-11 20-22 2.0/1.6 BG Fine to medium SAND,as in S-10. 3/2/4/5 SP-SM

S-12 22-24 2.0/2.0 2.0 Fine to medium SAND,as in S-10. 1/2/4/5 SP-SM

S-13 24-26 2.0/1.8 2.0 Fine to medium SAND,as in S-10. 8/11/12/15 SP-SM

Fine to medium SAND: 0 - 5% fines.
S-14 26-28 2.0/1.2 2.0 Poorly graded. Medium dense, 11/12/13/15 SP

saturated. Grayish brown.

BOE at 28'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 G3M-93-09X

CLIENT: AEC DATE STARTED: 5/25/93 STUDY AREA: 3

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 5/26/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 27'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS:16'.

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Medium to fine SAND: 5 - 12% fines.
S-1 0-2 2.0/1.4 BG Poorly graded. Medium dense, dry. 5/8/7/8 SP-SM Color: 10YR5/6

Yellowish brown.

Medium SAND: 0 - 5% fines. Poorly
S-2 5-7 2.0/1.3 BG graded. Medium dense, damp. Dark 7/7/7/9 SP Color: 10YR3/4

yellowish brown.

Fine SAND: 5 - 12% fines. Poorly
s-3 10-12 2.0/1.4 BG graded. Loose, damp. Yellowish 5/4/4/6 SP-SM Color: 10YR4/2

brown.

Color: 1OYR4/2
S-4 15-17 2.0/0.8 BG Fine SAND,as in S-3. Moist to wet. 9/10/13/11 SP-SM Drillers report

change.

Fine SAND: 10 - 20% fines. Poorly
s-5 20-22 2.0/1.8 BG graded. Medium dense, saturated. 5/5/7/8 SM Color: 10YR4/1

Dark gray.

Fine SAND: 10 - 20% fines. Poorly
s-6 25-27 2.0/2.0 BG graded. Medium dense, saturated. 4/7/6/6 SM Color: 2.5Y5/4

Light olive brown.

BOE at 27'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 G3M-93-1OX

CLIENT: AEC DATE STARTED: 5/27/93 STUDY AREA: 44 - 52

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 34'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS:24'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

S-1 0-5 Fine to medium SAND:O - 5% gravel, SP
0 - 5% fines. Poorly graded. Dry,
dark yellowish brown.

S-2 5-20 SAND: 3 - 5% gravel, 0 - 5% fines. SW
Damp, dark brown.

(0 - 20'):Logged from

auger cuttings

Cobb t es/gravel

seam at 17'

SAND: 5% gravel, 0 - 5% fines. Well
S-3 20-22 2.0/1.3 BG graded. Medium dense, damp. Brown. 9/5/9/13 SW

S-4 22-24 2.0/1.2 BG SAND,as in above interval. 10/13/15/13 SW

S-5 24-26 2.0/1.3 BG SAND,as in above interval (saturated) 3/6/11/16 SW

6 1/4" augers advanced to 34', to facilitate well installation.



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 G3M-93-11X

CLIENT: AEC DATE STARTED: 5/27/93 STUDY AREA: 44/52. CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 27'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS:< 24'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

S-1 0-1 SAND to GRAVEL SW/GW

S-2 1-12 Fine to medium SAND: 0 - 5% gravel,
5 - 12% fines. Poorly graded. Dry, SP-SM
olive brown (2.5Y3/3).

(0 - 24'):

Logged from
auger cuttings

s-3 12-24 Fine to mediun SAND: 0 - 5% gravel,
0 - 5% fines. Poorly graded. Dry, SP
dark grayish brown (2.5Y4/2).

SAND: 0 - 5% fines. Well graded.
S-4 24-26 2.0/1.4 BG Medium dense to dense, saturated. 7/10/14/8 SW

Olive brown (2.5YR4/3).

s-5 26-28 2.0/1.4 BG SAND,as in S-4. 17/16/17/12 SW

0 6 1/4' augers advanced to 34', to facilitate well installation.



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-OIX

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 5808 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOILIROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to mediuti,
S-1 2 - 5 2.0/1.7 BKG 3% graveL, 3 - 5% fines, mediun dense, 4-4-6-8 SP

dry, yeLLowish brown

BOE at 5'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-02X

CLIENT: AEC DATE STARTED: 5/26/93 STUDY AREA: 38. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 5/26/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: 101287

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorty graded, medium to fine, Logged from auger
0 - 3 3 - 5%'gravel, 0 - 5% fines, dry, SP cuttings

yeLtowish brown

SAND, poorty graded, fine to medium,
S-1 3 - 5 2.0/1.1 2 0 - 5% fines, medium dense, damp, 6-6-6-6 SP

grayish brown (2.5Y5/2)

BOE at 5'



BORING NO.:
SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-03X

CLIENT: AEC DATE STARTED: 5/26/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 5/26/93 PROTECTION: Modified

METHOD: HSA BORING DIAMETER: PID METER: 101287

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, medium to fine, Logged from auger
0-3 1 - 3X gravel, 0 - 5% fines, dry, SP cuttings

yellowish brown

SAND, poorly graded, medium to fine,
S-1 3-5 2.0/0.8 BKG 1 - 3% gravel, 0 - 5% fines, medium 5-5-6-7 SP

dense, damp, dk grayish brn (2.5Y4/2)

BOE at 5'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-04X

CLIENT: AEC DATE STARTED: 5/26/93 STUDY AREA: 38. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 5/26/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: 101287

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 51

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, medium to fine, logged from auger
0-3 0 - 5% gravel, 0 - 5% fines, dry, SP cuttings

yellowish brown

SAND, poorly graded, mediun to fine,
S-1 3-5 2.0/1.0 2 0 - 5% fines, Loose, dry, yellowish 4-4-6-7 SP

brown (10YR5/4)

BOE at 5'



I BBORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-05X

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified

METHOD: HSA BORING DIAMETER: PID METER: TE 580B OV1

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 51

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium, logged from auger
0-3 3% gravel, 0 - 5% fines, dry, dark SP cuttings

yellowish brown

SAND, poorly graded, fine to medium,
S-1 3-5 2.0/1.4 BKG 3% gravel, 0 - 5% fines, medium dense, 4-5-6-6 SP

dry, dark yellowish brown

BOE at 5'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-06X

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified D

METHOD: NSA BORING DIAMETER: PID METER: TE 580B 0V14

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorty graded, fine to medium, Logged from auger
0-3 3% gravel., 3 - 7% fines, dry SP cuttings

SAND, poorLy graded, fine, 3 - 7%
S-1 3-5 2.0/1.4 BKG fines, medium dense, dry, yettowish 6-6-6-8 SP

brown

ROE at 5'

0

0



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-07X

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: TE 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN.IREC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium, Logged from auger
0-3 5% gravel, 3 - 7% fines, dry, SP cuttings

yellowish brown

SAND, poorly graded, fine to medium,
S-1 3-5 2.0/1.7 BKG 5% gravel, 3 - 7% fines, medium dense, 5-6-7-11 SP

dry, yellowish brown

BOE at 5'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-08X

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: TE 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft.Ift.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium, logged from auger
0-3 3% gravel, 0 - 5% fines, dry, SP cuttings

yellowish brown

SAND, poorly graded, fine to medium,
S-1 3-5 2.0/1.8 BKG 3% gravel, 0 - 5% fines, Loose, dry, 3-4-4-6 SP

yet lowish brown

BOE at 5'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-09X

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: TE 5805 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium, Logged from auger
0-3 3 - 7% fines, dry, yeLLowish brown SP cuttings

SAND, poorly graded, fine to medium,
S-1 3-5 2.0/1.6 BKG 3 - 7% fines, medium dense, dry, 8-9-9-12 SP

yellowish brown

BOE at 5'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-IOX

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38.CONTRACTOR: New Haqeshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: TE 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium, Logged from auger
0-3 3% graveL, 5 - 12% fines, dry, SP cuttings

yellowish brown

SAND, poorly graded, fine to medium,
S-1 3-5 2.0/1.4 BKG 3% graveL, 5 - 12% fines, medium 7-8-8-9 SP

dense, dry, yellowish brown

BOE at 5'

0

0



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-1 X

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified

METHOD: HSA BORING DIAMETER: PID METER: TE 5808 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 5'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 5'

SAMPLE I PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.tft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium, Logged from auger
0-3 3 - 4% gravel, 3 - 7% fines, dry, SP cuttings

yellowish brown

SAND, poorly graded, fine to medium,
S-1 3-5 2.0/1.8 BKG 3 - 4% gravel, 3 - 7% fines, medium 5-6-6-9 SP

dense, dry, yellowish brown

BOE at 5'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-12X

CLIENT: AEC DATE STARTED: 5/26/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 5/26/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 12'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, medium, 5 - 15%
S-1 0-2 2.0/1.3 BKG fines, medium dense, dry, very dark 16-8-8-7 SP-SM

brown

SAND, well graded, 0 - 5% gravel,
S-2 5-7 2.0/1.2 BKG 0 - 5% fines, medium dense, dry, 5-7-9-12 SW

yellowish brown

SAND, well graded, 0 - 5% gravel,
S-3 10-12 2.0/1.3 BKG 0 - 5X fines, dense, damp, very dark 11-14-24-25 SW

grayish brown

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-13X

CLIENT: AEC DATE STARTED: 6/3/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/3/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: J. Bell CHECKED BY: WATER TABLE BGS: > 12'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium,
S-1 0-2 2.0/1.1 BKG 0 - 5% gravel, 0 - 5% fines, very 25-27-7-8 SP

dense, moist, dark brown (10YR5/3)

SAND, as in S-1, but with a seam of
S-2 5-7 2.0/1.3 BKG coarse sand at 6.0' - 6.2' 23-13-18-17 SP

SAND, well graded, 5 - 12% gravel,
S-3 10-12 2.0/1.8 BKG 0 - 5X fines, medium dense, moist, 8-12-15-21 SW

dark grayish brown (10YR4/2)

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-14X

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 12'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft/ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 0.7': SAND, poorly graded, fine
S-1 0-2 2.0/1.4 BKG to medium, 4% gravel, 3 - 5% fines, 5-5-7-8 SP

medium dense, dry, black
Bottom 0.7': SAND, well graded, 3%
gravel, 0 - 5% fines, medium dense, SW
dry, dark yellowish brown

SAND, poorly graded, fine, 0 - 5%
S-2 5-7 2.0/1.6 BKG fines, medium dense, dark yeLlowish 9-6-10-11 SP

brown

SAND, well graded, 3% gravel, 0 - 5%
* S-3 10-12 2.0/1.8 BKG fines, medium dense, damp, dark brown 7-18-17-13 SW

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-15X

CLIENT: AEC DATE STARTED: 6/4/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/4/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 5808 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: > 12'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 1.0': SAND and GRAVEL
S-1 0-2 2.0/2.0 BKG Bottom 1.0': SAND, poorly graded, 6-6-5-7

fine to medium, 3 - 5% gravel, 0 - 5% SP
fines, medium dense, dry, dark
yellowish brown

Too 0.5': SAND, welt graded, 0 - 51
S-2 5-7 2.0/1.4 BKG fines, medium dense, dry, dark 6-8-5-6 SW

yet lowish brown
Bottom 0.9': SAND, poorly graded,
fine to medium, 0 - 5% fines, medium SP
dense, damp, dark yellowish brown

SAND, well graded, 5% gravel, 0 - 5%
S-3 10-12 2.0/1.8 BKG fines, medium dense, dry, dark 7-11-10-12 SW

yellowish brown

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-16X

CLIENT: AEC DATE STARTED: 6/3/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/3/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: J. BeLl CHECKED BY: WATER TABLE BGS: > 12'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft.Ift.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

SAND, poorLy graded, fine to medium,
S-1 1-3 2.0/1.1 BKG 0 - 5% graveL, 0 - 5% fines, medium 5-5-6-10 SP

dense, dry, paLe brown (10YR6/3)

S-2 5-7 2.0/1.2 BKG SAND, as in S-1 10-11-14-14 SP

Too 0.6': SAND, poorly graded, fine
S-3 10-12 2.0/1.3 BKG to medium, 0 - 5% gravel, 5 - 12% 10-25-24-23 SP-SM roots

fines, very dense, brown (10YR5/3)
Bottom 0.7': SAND, as in S-1 SP

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-17X

CLIENT: AEC DATE STARTED: 6/3/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/3/93 PROTECTION: Modified D

METHOD: lSA BORING DIAMETER: PID METER: ModeL 580B OV1

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: J. BeLt CHECKED BY: WATER TABLE BGS: > 12'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft,/ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

SAND, poorty graded, fine, 0 - 5%
S-1 1-3 2.0/1.3 BKG graveL, 0 - 5% fines, dense, dry, 10-25-24-23 SP

pate brown (10YR6/3)

S-2 5-7 2.0/1.2 BKG SAND, as in S-1 5-9-9-15 SP

SAND, wett graded, 0 - 5% graveL,
S-3 10-12 2.0/1.1 BKG 0 - 5% fines, medium dense, dry, not recorded SW

brown (10YR5/3)

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-18X

CLIENT: AEC DATE STARTED: 6/3/93 STUDY AREA: 38. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/3/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: J. Bell CHECKED BY: WATER TABLE BGS: > 12'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-I CONCRETE

SAND, poorly graded, fine to medium,
S-1 1-3 2.0/0.9 BKG 0 - 5% gravel, 0 - 5% fines, very 1-2-1-1 SP

Loose, dry, dk yellowish brn (IOYR4/4)

Top 1.5': SAND, poorly graded,
S-2 5-7 2.0/1.8 BKG 5 - 12% gravel, 0 - 5% fines, dense, 12-14-16-30 SP

dry, brownish yet low (10YR4/6)
Bottom 0.3': SAND, poorly graded,
0 - 5% gravel, 0 - 5% fine, dense, SP
dry

SAND, poorly graded, fine to medium,
S-3 10-12 2.0/1.0 BKG 0 - 5% graveL, 0 - 5% fines, very 42-24-20-22 SP

dense, dry, yellowish brown (10YR5/6)

BOE at 12'

0



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-19X

CLIENT: AEC DATE STARTED: 6/3/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/3/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 3'

LOGGED BY: J. Bell CHECKED BY: WATER TABLE BGS: > 3'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

SAND, well graded, 0 - 5% graveL,
S-1 1-3 2.0/1.0 BKG 0 - 5% fines, medium dense, dry, dark 5-8-6-5 SW

grayish brown (10YR4/2)

BOE at 3' (concrete obstruction)



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-20X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 38. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12,

LOGGED BY: J. Bellt CHECKED BY: WATER TABLE BGS: > 12'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

SAND, well graded, 0 - 5% gravel,
S-1 1-3 2.0/0.6 BKG 0 - 5% fines, Loose, damp, dark brown 2-3-2-2 SW

(10YR3/3)

SAND, weLL graded, 0 - 5% graveL,
S-2 5-7 2.0/1.8 BKG 0 - 5% fines, Loose, dry, dark brown 7-12-18-13 SW

(10YR3/3)

* S-3 10-12 2.0/1.5 BKG SAND, as in S-2 11-15-15-6 SW

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-21X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVN

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 6'

LOGGED BY: J. Bell CHECKED BY: WATER TABLE BGS: > 6'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

SAND, well graded, 0 - 5% gravel,
S-1 1-3 2.0/1.1 BKG 0 - 5% fines, medium dense, dry, 14-15-14-13 SW

Light yellowish brown (10YR6/4)

Too 0.9': SAND, as in S-1 SW
S-2 4-6 2.0/1.2 BKG Bottom 0.3': SAND, poorly graded, 16-12-10-11

fine, 0 - 5% gravel, 0 - 5% fines, SP
medium dense, dry

BOE at 6'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-22X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 38. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Modet 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 6'

LOGGED BY: J. Bell CHECKED BY: WATER TABLE BGS: > 6'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

SAND, poorLy graded, fine to medium,
S-1 1-3 2.0/1.2 BKG 0 - 5% gravel, 0 - 5% fines, meditun 13-13-12-9 SP

dense, dry, brown (10YR4/3)

Top 0.8': SAND, well graded,
S-2 4-6 2.0/1.6 BKG 5 - 12% gravel, 0 - 5% fines, mediun 10-12-12-13 SW

dense, dry
Bottom 0.8': SAND, as in S-1 SP

BOE at 6'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-23X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: NSA BORING DIAMETER: PID METER: Nodel 580B OVN

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 4'

LOGGED BY: J. BetLL CHECKED BY: WATER TABLE BGS: > 4'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

Top 1.5': possibte VOID
S-1 1-3 2.0/0.4 BKG Bottom 0.5': SAND, wett graded, 0/18"-2 SW

0 - 5% fines, Loose, moist, very dark wood pieces
brown (10YR2/2)

BOE at 4' (concrete obstruction)



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-24X

CLIENT: AEC DATE STARTED: 6/1/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/1/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 5806 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 6'

LOGGED BY: J. Bell CHECKED BY: WATER TABLE BGS: > 6'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-0.7 CONCRETE

SAND, poorly graded, fine to medium,
S-1 0.7-2.7 2.0/1.0 BKG 0 - 5% gravel, 0 - 5% fines, medium 12-11-10-10 SP

dense, dry

S-2 4-6 2.0/0.8 BKG SAND, as in S-1 13-15-15-11 SP

BOE at 6'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-25X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 38

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 10'

LOGGED BY: J. BeLL CHECKED BY: WATER TABLE BGS: > 10'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOILIROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

SAND, wetL graded, 0 - 5% gravel,
S-1 1-3 2.0/0.7 BKG 0 - 5% fines, Loose, damp, dark 2-3-3-3 SW

grayish brown (10YR4/2)

SAND, poorLy graded, fine to medium,
S-2 4-6 2.0/1.4 BKG 0 - 5% gravel, 0 - 5% fines, medium 5-6-8-9 SP

dense, damp, brown (10YR4/3)

SAND, weLL graded, 0 - 5% graveL,
S-3 8-10 2.0/1.5 BKG 0 - 5% fines, medium dense, damp, 4-8-9-8 SW

dark yeLLowish brown (10YR4/4)

BOE at 10'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 38B-93-26X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 38. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: 1HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 6'

LOGGED BY: J. Bell CHECKED BY: WATER TABLE BGS: > 6'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

0-1 CONCRETE

1-4 VOID

SAND, poorly graded, fine to medium,
S-1 4-6 2.0/1.0 BKG 0 - 5% graveL, 0 - 5% fines, Loose, 3-4-5-5 SP

damp, brown (10YR4/3)

BOE at 6'



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 44B-92-O1X

CUENT: AEC DATE STARTED: 7/8/92 GROUP: 3 (Cannib. Yard "S")

CONTRACTOR: D. L. Maher DATE COMPLETED: 7/8/92 PROTECTiON: Modified D

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Photovac Microtip

GROUND ELEV.: 251.2' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JMC/RRR CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (tt/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 3.8 (0-0.6) Silty SAND, little (-10-15%) fine gravel, 8/12/12/15 Breathing zone PID=0 ppm

poorly graded, Loose, dry, no visible structure, and LEL=BKG.
10YR4/1 Munsell dark gray, roots, topsoil. SM

(0.6-1.6) SAND, mostly fine with little (-10%)
medium and trace (-5-10X) silt, poorly graded,
rounded, medium dense, dry, 10YR6/8 tunselL
brownish yellow, no visible structure, fill. SP

S-2 5-7 2.0/2.0 0 (5.0-5.5) SAND, Same as above (0.6-1.6) SP 7/6/5/8 Breathing zone PID=O ppm
and LEL=BKG. Grain-size

(5.5-7.0) SAND, medium to coarse with Little analysis performed ->SP
fine gravel concentrated between 6.5-7.0', poorly
graded, rounded, medium dense, slightly damp,
10YR7/6 Munsell yellow, no visible structure,
outwash. SP

S-3 10-12 2.0/2.0 SAND, coarse with trace (-5%) fine gravel grading 10/10/10/11 Breathing zone PID=0

down to fine to medium w.h little C10%) coarse, and LEL=BKG.
poorly graded, well rounced, medium dense, damp,
10YR6/6 Munsell brownish yellow grading down to
10YR7/8 MunseLt yellow, no visible structure,
outwash. SP

BWE at 12'

ABB ENVIRONMENTAL SERVICEi, INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 44B-92-02X
CLIENT: AEC DATE STARTED: 7/8/92 GROUP: 3 (Cannib. yard "B"). CONTRACTOR: D. L. Maher DATE COMPLETED: 7/8/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Photovac Microtip

GROUND ELEV.: 250.6' REFERENCE PT. ELEV.: N/A TOTAL DEPTH: 12'

LOGGED BY: JMC/RRR CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ftlft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 0 (0-1.0) Silty SAND, fine to medium with Little 8/19/14/14 Analytical sample
(-10-20%) fine gravel, subangular fragments, medium collected. Breathing
dense, dry, 10YR4/1 MunseLL dark gray, roots, zone PID=0 ppm and
topsoil/fitt. SM LEL=BKG.

(1.0-1.5) SAND, fine, poorly graded, greater
coarse content than above, dense, dry,
10YR6/8 MunselL brownish yellow, no visible SP
structure, outwash.

s-2 5-7 2.0/1.8 0 (5.0-5.5) SAND, fine to medium, poorly graded, 5/8/8/9 Same as above.
medium dense, striations, 10YR8/3 MunselL very
pate brown, outwash.

(5.5-6.5) Same as above except medium to coarse,
10YR7/6 Munsett yellow, no structure.

(6.5-6.8) Same as above except fine to medium with
Little (-10%) coarse, 10YR6/4 MunseLL Light
yellowish brown. SP

S-3 10-12 2.0/1.8 0 SAND, medium to coarse with trace (-5%) fine 5/8/9/9 Same as above.
gravel, poorly graded, rounded, medium dense, damp,
no visible structure, 10YR8/3 MunseLL very pale
brown, outwash. SP

BOE at 12'

ABB ENVIRONMENTA. SERVICE , INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 44B-92-03X
CLIENT: AEC DATE STARTED: 7/8/92 GROUP: 3 (Cannib. Yard "B")

CONTRACTOR: D. L. Maher DATE COMPLETED: 7/8/92 PROTECTION: Modified D

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Photovac Microtip

GROUND ELEV.: 250.7' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JMC/RRR CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ftlft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 SAND, fine with trace (-10%) silt and little 5/14/16/11 Analytical sample
(-20%) fine gravel, poorly graded, subangular, collected. Breathing
medium dense, dry, 1OYR7/8 Munsell yellow, no zone PID=O ppm and
visible structure, fill. SP LEL=BKG.

S-2 5-7 2.0/1.5 SAND, fine with one gravel fragment at top, poorly 4/5/7/7 Same as above.
graded, medium dense, damp, 2.5YR7/8 Munselt yellow
grading down to 10YR8/3 MunseLL very pate brown
with mottling in middle 0.5' interval of both
colors, no visible structure, outwash. SP

s-3 10-12 2.0/2.0 (10.0-10.4') Same as bottom interval above. 7/10/10/8 Same as above.

(10.4-12.0') Same as above except medium to coarse
with trace (-5%) fine gravel. SP

WOE at 12'

ABB ENVIRONMENTAL SERVICE 3, INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 44B-92-04X

CLIENT: AEC DATE STARTED: 7/7/92 GROUP: 3 (Cannib. Yd./2nd fence)

CONTRACTOR: 0. L. Maher DATE COMPLETED: 7/7/92 PROTECTION: Modi f ied D

METHOD: 4.25" HSA BORINGDIAMETER: 8" PID METER: Photovac Microtip

GROUND ELEV.: 251.0' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JMC/BJS CHECKED BY: RRR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ift) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.0 0 SAND, "70% fine, "20% medium, -10% coarse with 10/30/36/22 AnalyticaL sample
trace (-10%) sitt and trace (-10%) fine gravel collected. Breathing
(20mm), well graded, subanguLar gravel pieces, very zone PID=0 ppm and
dense, dry, 5Y5/3 MunseLl olive, no visible LEL=BKG.
structure, fill. SW

s-2 5-7 2.0/1.8 0 SAND; (5.0-5.8') "80% fine and -20% medium, 5/8/9/12 Same as above.
(5.8-6.8') "90% medium, "5% fine , and -5% coarse
with trace (10%) fine gravel; poorly graded,
subrounded, medium dense, dry, 10YR6/4 Munsetl
light yellowish brown, no visible structure,
outwash. SP

s-3 10-12 2.0/2.0 0 SAND, poorly graded, coarse to medium, <5X fines, 12/12/14/10 Analytical sample
15-25% coarse rounded gravel (30-40m), collected. Breathing
medium dense, slightly moist, 1OYR6/4 zone PID=O ppm and
MunseLl light yellowish brown, some stratification, LEL=BKG. Grain-size
outwash. analysis performed -> SP

' SIP

BOE at 12'

0
ABB ENVIRONMENTA. SERVICE 3, INC. PAGE1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 44B-92-05X

CLIENT: AEC DATE STARTED: 7/7/92 GROUP: 3 (Cannib. Yard "A")

CONTRACTOR: D. L. Maher DATE COMPLETED: 7/7/92 PROTECTION: Modified D

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Photovac Microtip

GROUND ELEV.: 250.6' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JMC/RRR CHECKED BY: RRR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(i0) (it/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 0 (0-0.2') Black asphalt. 16/12/12/11 AnalyticaL sample
collected. Breathing

(0.2-0.5') Silty SAND, fine to medium with Little zone PID=0 pm and
(10-20%) subangular gravel, poorly graded, medium LEL=BKG.
dense, dry, 10YR3/2 MunseLt very dark greyish
brown, no visible structure, fill. SM

(0.5-1.5') SAND, "90% fine and -10% medium with
trace (5-10%) silt and trace (5-10%) gravel, poorly
graded, medium dense, rounded, dry, 10YR6/8 MunseLl
brownish yellow, no visible structure, fill.

SP

S-2 5-7 2.0/1.8 0 SAND, "90% medium and -10% coarse with trace 6/6/6/12 Same as above.
(5-10%) fine gravel, poorly graded, rounded, medium
dense, dry, 10YR6/4 Munsell light yellowish brown,
outwash. SP

S-3 10-12 2.0/2.0 0 (10.0-10.9') SAND, "50% -'edium and "50% coarse 5/7/11/8 Same as above.
with little (-15%) fine t: coarse gravel, poorly
graded, subrounded, medium dense, dry, 10YR6/4
Munsell Light yellowish brown, no structure in
spoon, outwash. SP

(10.9-12.0') Same as above except -50% fine and
"50% medium sand and no gravel. SP

BOE at 12'

ABB ENVIRONMENTAL SERVICE , INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 44B-92-06X

CLIENT: AEC DATE STARTED: 7/7/92 GROUP: 3 (Cannib. Yard "A"). CONTRACTOR: D. L. Maher DATE COMPLETED: 7/7/92 PROTECTION: Modified 0

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Photovac Microtip

GROUND ELEV.: 250.9' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JMC/RRR CHECKED BY: RRR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 115 Gravelly SAND, large gravel cLasts, well graded, 10/37/20/19 Analytical sample
angular (construction rubble?), very dense, dry, collected. Not enough
7.5YR3/3 Munsetlt dark brown, strong oily odor with recovery for duplicate.
black oily spots, fill. 11.4 ppm over top end of

SW spoon. 115 ppm max.
97 ppm over cuttings.

S-2 5-7 2.0/2.0 235 SAND, poorly graded, medium dense, dry, petroleum 6/8/8/10 74 ppm at top end of
odor, no visible structure, outwash. spoon. 235 ppm max over

SP lower end of spoon.
(5.0-6.5') "60% medium and -40% coarse sand with 32 ppm over hole and
Little (10-15%) fine gravel, 2.5Y6/6 Munsell olive cuttings. Analytical
yellow. sample and duplicate

collected. Split with
(6.5-7.0') fine sand with trace (5-10%) silt, CDM.
2.5Y7/4 pale yellow.

S-3 10-12 2.0/2.0 36 SAND, poorly graded, medium dense, slightly moist, 15/8/11/12 10.8 ppm on top end of
petroleum odor, outwash. spoon. 36 ppm over

SP lower end of spoon. 47
(10.0-10.7') Same as 6.5-7.0' interval above, ppm over cuttings.

LEL=O. Analytical
(10.7-11.4') Coarse sand, "20% medium sand, 10YR6/6 sample collected. Split
MunseLL brownish yellow, with CDI4.

(11.4-12.0') "90% coarse sand and -10% medium sand
with trace (5-10%) fine gravel, 10YR6/4 Munsell
Light yellowish brown.

BOE at 12'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 52B-92-O1X
CUENT: AEC DATE STARTED: 6/30/92 GROUP: 3 (SA-52)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/30/92 PROTECTION: Modified 0

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: 10.6 eV PL 100

GROUND ELEV.: 251.1' REFERENCE FT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: CPL CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PIDOF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/It) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.7 >15 (0-1.0') SAND, well graded medium to fine with 10/10/14/16 Analytical sample
Little (15-20%) coarse sand and fine gravel and collected. Breathing
trace (C6) silt, sub-rounded, medium dense, dry, zone PID=O ppm and
7.5YR4/2 Munselt brown, fill. SW LEL=BKG. Attribute

spoon PID to rig
(1.0-1.7') SAND, poorly graded, medium to fine exhaust.
with trace (<5X) coarse sand to fine gravel (up to
1" max), subrounded to subangular, Loose to medium
dense, dry, 7.SYR7/3 MunseLl Light brown [pinkish
gray], fill. SP

S-2 5-7 2.0/1.1 BKG (5.0-5.5') Same as 1.0-1.7' fill. 6/5/5/8 Analytical sample
collected. Breathing

(5.5'6.1') SAND, moderately graded, medium to fine zone PID=0 ppm and
with trace (<5%) coarse sand and silt and Little LEL=BKG.
(-10%) fine gravel (up to 1" max), subrounded,
Loose, dry to slightly moist, 2.5Y7/2 Munsell Light
gray.

SW

S-3 10-12 2.0/2.0 9KG Same as S-2 except medium dense. SW 12/9/9/7 Same as above.

BOE at 12'
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SOIL BORING LOG - FORT DEVENS, MA. POJECT Na.: 6917-04 BORING NO.: 52B-92-02X

CLIENT: AEC DATE STARTED: 6/30/92 GROUP: 3 (SA-52). CONTRACTOR: D. L. Maher DATE COMPLETED: 6/30/92 PROTECTION: modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: 10.6 eV PL-100

GROUND ELEV.: 251' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: CPL CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.3 0 (0-0.7') SAND, moderately graded, medium to fine 9/14/14/12 Analytical sample
sand with trace ('5%) silt and Little (10-15%) collected. Split with
coarse sand and fine gravel (up to 1" max), CDM. Head space
subrounded to subangutar, Loose to medium dense, PID:O ppm. Breathing
dry, 2.5YR7/2 Munsetl Light gray (brown], fill. SW zone LEL=BKG. 3" spoon.

(0.7-1.3') SAND, poorly graded, fine to medium with
trace (<5%) coarse sand and fine gravel and Little
(10-15X) silt, subrounded, Loose to medium dense,
dry, 2.5YR4/2 Munselt dark grayish brown, fill. SP

s-2 5-7 2.0/1.9 0 (5.0-6.0') SAND, well graded, medium to fine with 17/9/10/17 Collected analytical
Little (5-10%) silt and coarse sand and fine gravel sample. Head space
(up to 1" max), subrounded, loose to medium dense, P=0:0 ppm. Breathing
dry, 10YR3/3 Munselt dark brown, fill. SW zone LEL=BKG. 2" spoon.

(6.0-6.9') SAND, moderately graded, medium to fine
with trace (<5%) silt and Little (10-15X) coarse
sand and fine gravel (up to 1" max), subrounded to
subangutar, Loose to medium dense, dry to moist,
2.5Y7/2 Munsell Light grrM [brown]. SW

S-3 10-12 2.0/2.0 0 Same as S-2 except more moist, crude stratification. 9/12/14/7 Analytical sample
collected. Split with

SW CON. Headspace PID=0
ppm. Breathing zone
LEL=BKG. 3" spoon.

BOE at 12'

ABB ENVIRONMENTA. SERVICE;, INC. PAGE 1 OF 1
- -- I



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 52B-92-03X

CLIENT: AEC DATE STARTED: 6/30/92 GROUP: 3 (SA-52)

CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/30/92 PROTECTION: Modified 0

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: 10.6 eV HL-200

GROUND ELEV.: 250.2' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: CPL CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.4 0 (0-1.1') SAND, poorly graded, fine to medium with 10/12/17/14 Analytical sample
trace (5-10%) silt and gravel (up to 1.5"), collected. Split with
surounded, Loose to medium dense, dry, 7.SYR3/2 CDM. Head space PID=0
MunsetL dark brown, fill. SP ppm. Breathing zone

LEL=BKG. 2" spoon.
(1.1-1.4') SAND, well graded, medium to fine with
trace (<5%) silt and trace (5-10%) coarse sand and
fine gravel, medium dense, dry, 10YR3/2 Munsetl
very dark grayish brown, fill. SW

S-2 5-7 2.0/1.8 0 (5.0-5.3') Same as 1.1-1.4, interval. 6/7/8/11 Analytical sample
collected. Split with

(5.3-6.8') SAND, poorly graded, medium to fine CDM. Head space PID0
with trace (<5%) silt and Little (10-15%) coarse ppn. Breathing zone
sand and gravel (up to 1" max), subrounded to LEL=BKG. Grain size
subangular, medium dense, dry to slightly moist, analysis performed--SP.
2.5Y7/2 Munselt light gray Cbrown]. SP 3" spoon.

S-3 10-12 2.0/1.6 0 Same as S-2 except Loose. 9/5/5/5 Analytical sample
collected. Head space
PID=0 ppm. Breathing
zone LEL=BKG. 2" spoon.

BOE at 12'

ABB ENVIRONMENTA. SERVICE , INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 52B-92-04X

CLIENT: AEC DATE STARTED: 6/30/92 GROUP: 3 (SA-52). CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/30/92 PROTECTION: Modified D

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: 10.6 eV HL-200

GROUND ELEV.: 249.8' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: CPL CHECKED BY: osp WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ift) (ft/f) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.4 0 (0-0.6') SAND, poorly graded, fine to medium with 9/15/14/15 Analytical sample and
trace (5-10%) silt and gravel (up to 1.5" max), duplicate collected.
subrounded, medium dense to loose, dry, 7.5YR3/2 Head space PID=0 ppm.
Munsell dark brown, fill. SP Breathing zone LEL=BKG.

(0.6-1.4') SAND, well graded, medium to fine with
trace (<5%) silt and trace (5-10%) coarse sand and
fine gravel, subrounded, medium dense, dry, 10YR3/2
Munsetl very dark grayish brown, fill or natural
soit? SW

S-2 5-7 2.0/1.6 0 (5.0-5.4') Same as 0.6-1.4' interval of S-1. 9/8/9/12 Analytical sample and

MS/MSD collected. Head

(5.4-6.6') SAND, moderately graded, medium to fine space PID=0 ppm.
with trace (<5%) silt and Little (10-15%) coarse Breathing zone LEL=BKG.
sand and gravel (up to 1" max), subrounded to
subangular, medium dense, dry to slightly moist,
2.5y7/2 MunseLL Light gray (brown]. SW0- 3

S-3 10-12 2.0/2.0 0 Same as above except Lo,)s•. SW 4/3/3/9 Analytical sample
cotlected. Head space
PID=O ppm. Breathing
zone LEL=BKG.

BOE at 12'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 52B-92-05X
CUENT: AEC DATE STARTED: 7/1/92 GROUP: 3 (TDA-Maintenance)

CONTRACTOR: D. L. Maher DATE COMPLETED: 7/1/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Phetovac Microtip

GROUND ELEV.: 249.4' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JKR/JC CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.7 50 SAND, well graded, fine to coarse, 10-20% fines, 17/14/10/11 Analytical samptle
<5% gravel, grades to medium sand with little collected. Grain size
fine to coarse sand and gravel, medium dense, damp, analysis performed-->SM
dark brown to reddish brown, some stratification. 2" spoon.

SM

S-2 5-7 2.0/1.6 12 SAND, moderately well graded, medium with a Little 4/6/7/7 Analytical sample
fine and coarse and trace gravel, medium dense, collected. 2" spoon.
damp, brown. SW/SP

S-3 10-12 2.0/1.4 0 SAND, moderately well graded, medium with little 4/7/9/11 Same as above.
fine and coarse sand, medium dense to dense, damp,
brown.

SW/SP

BOE at 12'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 52B-92-06X
CLIENT: AEC DATE STARTED: 6/30/92 GROUP: 3 (TDA-Maintenance). CONTRACTOR: D. L. Maher DATE COMPLETED: 6/30/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Photovac Microtip

GROUND ELEV.: 249.4' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JKR/JC CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/f) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.3 SAND, well graded, fine to coarse with little 14/8/8/16 Analytical sample
gravel and trace silt, medium dense, dry, brown. SW collected. 2", spoon.

S-2 5-7 2.0/1.6 SAND, moderately well graded, coarse with little 7/9/9/11 Same as above.
fine and gravel, medium dense, damp, brown.

SWSP

S-3 10-12 2.0/1.4 SAND, moderately well graded, medium to coarse 4/6/7/10 Same as above.
(similar to S-2) with a couple dark brown layers of
fine sand, medium dense, moist, brown.

SW/SP

BOE at 12'

No refusal
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 52B-92-07X
CUENT: AEC DATE STARTED: 7/1/92 GROUP: 3 (TDA-Mainterwnce)

CONTRACTOR: D. L. Maher DATE COMPLETED: 7/1/92 PROTECTION: Modified 0

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Photovac Microtip

GROUND ELEV.: 249.1' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JKR/JC CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (flirt) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.4 40 SAND, well graded, fine to coarse with little 6/6/7/8 AnalyticaL sample
gravel, medium dense, damp, reddish brown to brown. collected. 2" spoon.

Sw

s-2 5-7 2.0/1.1 33 SAND, moderately welL graded, medium with some 10/10/11/10 Same as above.
fine and coarse and trace graveL, medium dense,
damp, brown. SW/SP

S-3 10-12 2.0/1.4 2 Same as S-2 SW/SP 4/7/6/5 Same as above.

BOE at 12'

No refusal

-1
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 52B-92-08X

CLIENT: AEC DATE STARTED: 7/1/92 GROUP: 3 (TOA-Maintemance)

CONTRACTOR: D. L. Maher DATE COMPLETED: 7/1/92 PROTECTION: Modified D

METHOD: 4.25" NSA BORING DIAMETER: 8" PIO METER: Photovac microtip

GROUND ELEV.: 246.8' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JKR/JC CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ftift) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.2 80 SAND, well graded, fine to coarse sand with trace 10/14/14/8 AnaLytical sample
gravel, medium dense, dry to damp, brown to coLLected. 2" spoon.
slightly reddish brown. SW

S-2 5-7 2.0/1.2 20 SAND, moderately well graded, medium with some 4/5/7/11 Same as above.
coarse and Little fine, medium dense, damp, brown.

SPISW

S-3 10-12 2.0/1.3 2 SAND, moderately well graded, medium, similar to 5/5/10/12 Same as above.
S-2, medium dense, damp, brown.

SP/Sw

BOE at 12'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 1ORING NO.: 52B-92-09X
CLIENT: AEC DATE STARTED: 7/1/92 GROUP: 3 (TOA-Maintenance)

CONTRACTOR: 0. L. Maher DATE COMPLETED: 7/1/92 PROTECTION: Modified 0

METHOD: 4.25" NSA BORING DIAMETER: 8" PIO METER: Photovac Microtip

GROUND ELEV.: 246.6' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: JKR/JC CHECKED BY: 0sp WATER TABLE BGS: Not encountered

SAMPLE PIO OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (rt1ff) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 50 SAND, moderately well graded, medium with some 6/8/7/7 Analytical sample
fine and coarse and trace gravel, medium dense, collected. 2" spoon.
damp, brown to slightly reddish brown. SWISP

S-2 5-7 2.0/1.8 0 SAND, poorly graded, medium with trace 6/6/6/7 Analytical sample
fine and Little gravel, medium dense, damp, brown to collected. Grain size
reddish brown. SP analysis performed -, SP

2" spoon

S-3 10-12 2.0/1.0 0 SAND, moderately poorly graded, medium to coarse 4/6/10/10 Analytical sample
with little gravel, medium dense, damp, brown. SP collected. 2" spoon.

BSE at 12'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G5M-92-01X
CLIENT: AEC DATE STARTED: 6/8/92 GROUP: 5 (North Post Landfill). CONTRACTOR: D. L. Maher DATE COMPLETED: 6/8/92 PROTECTION: Modified 0

METHOD: 6.25" NSA BORING DIAMETER: 10" PIO METER: Model 5808 oVm

GROUND ELEV.: 238.7' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 40,

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: 30.6'

SAMPLE PIO OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/0.8 9KG SAND, moderately well graded, trace (<5%) gravel, 1/1/2/5
very Loose, dry, 10YR7/3 Munsett very pate brown,
no structure, glacial outwash. SP

S-2 5-7 2.0/1.7 BKG Same as above except 10YR8/2 Munsett white, no 2/2/2/3
gravel. SP

s-3 10-12 2.0/1.3 8KG (10.0-10.5') Same as above except Loose. 2/3/3/10 Cobbles and gravel in
cuttings may be too

(10.5-11.3') SAND, coarse, otherwise same as Large to be retrieved by
above, size gradation is gradual over 0.1'. SP split spoon.

S-4 15-17 2.0/0.7 BKG Gravelly SAND, welt graded, -35% gravel from 3tn 4/8/6/6
diameter to 15imm, subangutar, medium dense, moist,
7.5YR4/3 Munselt dark brown, tilt. SW

S-5 20-22 2.0/1.4 5KG (20.0-20.5') Same as ab..;Ve. SW 9/8/8/10

(20.5-21.4') Same white sand as S-2, medium dense,
moist. SP

S-6 25-27 2.0/1.5 BKG SAND, moderatety well graded, fine to medium, no 6/10/12/30 Sand under hand Lens is
gravel, homogenous, medium dense, moist, 10YR8/2 "90% quartz grains, 5%.
MunsetL white, glacial outwash. SP black, small grains

(mica?), and -5% felsic
grains (Light brown).

S-7 30-32 2.0/1.4 8KG Gravelly SAND, welt graded with some (-45%) 10/20/20/19 Analyticat sample
gravel, gravel is subrounded to subangular, dense, collected. Grain size
Saturated , 10YR3/3 Munsett dark brown. SW analysis performed-->

SW-SM. Color
describes sand; gravel
includes white quartz
pebbles and dark gray
cobbles.

S-8 35-37 2.0/1.1 BKG Same as above except medium dense. SW 5/8/10/9

BOE at 40'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECr NO.: 06917-04 BORING NO.: G5M-92-02X
CLIENT: AEC DATE STARTED: 6/05/92 GROUP: 5 (North Post LandfiLl)

CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/08/92 PROTECTION: Modified D

METHOD: 6.65" HSA BORING DIAMETER: 10" PID METER: OVM, LEL, Radiomete

GROUND ELEV.: 222.1 REFERENCE PT. ELEV.: NA TOTAL DEPTH: 24'

LOGGED BY: RRR CHECKED BY: BJR WATER TABLE BGS: 15'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(it) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.4 0 SAND, poorly graded, coarse to fine with little 3/7/7/7 PID=BKG and LEL=0/21
('15%) fines and trace (5%) gravel, subrounded,
medium dense, dry, 10YR5/4 Munsetl yellowish brown,
glacial outwash. SP-SM

s-2 2-4 2.0/1.0 9KG Same as S-1 except very Loose. SP-SM 2/2/2/2 Same as above.

s-3 4-6 2.0/1.45 8KG (4.0-4.3') SILT , with some (-30%) fine to medium 5/6/8/9 Same as above.
sand, rounded, stiff, damp, 5YR3/4 MunseLL dark
reddish brown. ML

(4.3-5.45') SAND, poorly graded, fine to coarse,
coarsening downward, with little (-15%) fines,
subrounded to subangular, medium dense, moist,
7.5YR5/4 Munselt brown, transgressive facies,
glacial outwash. SP-SM

S-4 6-8 2.0/1.2 9KG Same as 4.3-5.45' of S." except Loose. SP-SM 3/5/5/7 Same as above.

S-5 8-10 2.0/1.4 8KG Same as above, sLightLy higher moisture content. 2/3/5/4 Same as above.
SP-SM

S-6 10-12 2.0/1.4 8KG Same as above. Gravel and siLt Lenses in the shoe. 4/4/4/7 Same as above.
SP-SM

S-7 12-14 2.0/1.3 9KG Same as above. SP-SM 3/4/4/6 Same as above.

S-8 14-15 2.0/1.3 8KG Same as above except 15.0-15.5' is damp and 2/2/2/4 Same as above and hit
.............-................ 15.5-16.3' is Saturated SP-SM ----------- water at 15'. Stopped
S-9 15-16 2.0/1.7 9KG 3/4/3/6 driLLing for the weekend

at 16'. AnaLytical
sample coLLected.

S-10 16-18 2.0/1.3 9KG (16.0-17.1') Same as above. SP-SM 2/2/8/9 S-9 coLLected on 6/8/92.
TOC sample coLLected

(17.1-17.3') SILT , with some (30%) fine to medium from 15-17'. Rock
sand, stiff, wet, 10YR3/4 MunsetL dark yeLLowish caught in shoe. P10:=KG
brown. ML and LEL=0/21. Grain

size analysis
performed- - >SP .
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SOIL BORING LOG - FORT DEVENS, MA. 7BORmI NO.: G5M-92"02X

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

s-11 18-20 2.0/1.1 9KG (18.0-18.1') Same as 17.1-17.3' of S-10 above. ML 6/8/19/21 Fractured cobbles and
2.01.1 BG iSilt packed in shoe.

(18.1-18.5') SAND, poorly graded, coarse to fine PID=BKG and LEL=0/21.
with little (15-20%) fines and trace (-5%) gravel,
rounded, medium dense, 7.5YR5/4 Munsetl brown. SP-SM

(18.5-19.1') Weathered cobbles, igneous and
metamorphic, shares weathering to tight brown silt.

S-12 20-22 2.0/0.8 8KG (20.0-20.3') Silty SAND, poorly graded, 30-40% 6/9/12/13 Fractured cobbles in
fines, subanguLar, medium dense, wet 7.SYR5/4 shoe. PID=BKG and
MunseLL brown. SM LEL=0/21.

(20.3-20.8') Silt matrix surrounding weathered and
fractured rock (cobbles).

S-13 22-24 2.0/1.1 9KG (22.0-22.5') SAND, poorly graded, fine to coarse 2/3/10/14
with some (-20%) fines, subrounded to subangular,
medium dense, wet, brown. SP-SM

(22.5-23.1') Silty SAND, poorly graded, "30% silt,
sand is fine, subrounded, medium dense, wet, yellow
brown. SM

B0E at 24'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 WORING NO.: G5M-92-03A
CUENT: AEC DATE STARTED: 6/03/92 GROUP: 5 (North Post Landfi I.)

CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/03/92 PROTECTION: Modi fied D

METHOD: 6.65" HSA BORING DIAMETER: 10" PID METER: OVM

GROUND ELEV.: 236.4' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 24'

LOGGED BY: RRR CHECKED BY: osp WATER TABLE BGS: 16.6'

SAMPLE PIO OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (Wit) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/0.7 0 SAND, moderately well graded, coarse to fine with 6/10/12/11 No reference sample
some ('20%) fine gravel, little (-10%) coarse taken.
gravel, and Little (-10%) silt, subangutar, medium
dense, moist, 2.5YR3/3 Munsett, no apparent
bedding, glacial outwash. SP-SM

Coarse gravel/cobble
zone at -3' (cuttings).

S-2 5-7 2.0/1.0 0 Similar to S-1 except for coarse sand to fine 11/26/42/10 5.8' pushing rock with
gravel Layer at 5.5-5.6', and silt at 0.8'. Some spoon.
(-20%) fine sand, subrounded, very dense, wet from
water in casing due to accidental discharge from
hose, 2.5YR3/3 MunseLL dark reddish brown, no
bedding, glacial outwash. SP-SM

Silty sand Layer at 8.01
(cuttings) with some
C(20%) coarse graveL a
"cobbles, rounded.

S-3 10-12 2.0/1.4 0 (10.0-11.0') SAND, well graded, subangular fine 14/30/35/16 Rock caught in spoon.
gravel to fine sand, very dense, moist, 2.5YR3/4
MunseLl dark reddish brown. SW

(11.0-11.4') Silty SAND, some (-20%) fine to
medium sand and some (-20%) coarse sand,
subrounded, 2.5YR4/3 Munsetl reddish brown grading
to 2.5YRN6 MunselL gray. SM

S-4 15-17 2.0/1.3 (15.0-15.9') Sandy SILT to Silty SAND, poorly 14/14/10/10 Analytical sample
graded, Little ('15%) medium to coarse sand, collected. Water at
rounded, medium dense, Saturated , 16.6'.
MunsetL dark reddish brown. ML-SM

(15.9-16.3') Same as above except 2.5YRN6 Munsell
gray medium to coarse sand.

S-5 20-22 2.0/1.5 0 (20.0-20.5') Fine SAND, 20-30% silt, poorly 16/52/84/42
graded, subrounded, very dense, wet, 2.5YRN6
Munsell gray. SM

(20.5-21.1') Silty SAND, fine with "20% coarse
gravel, subangular, very dense, wet, 2.5YR3/4
Munsetl dark reddish brown. SM

Continued on next page. ABB ENVIRONMENTAL SERVICE;, INC. PAGE 1 OF 2



SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G5M-92-03A

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(if) (ftift) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-5 20-22 2.0/1.5 0 (21.1-21.5') SAND, moderately welt graded, coarse 16/52/84/42
cont. to fine with some (-20%) fines and Little (-10%)

gravel, subrounded, very dense, wet, Z.5YR3/4
MunselL dark reddish brown. SP-SM

BOE at 24'

ABB ENVIRONMENTA SERVICE , INC. PAGE 2 OF 2



SOIL BORING LOG - FORT DEVENS, MA. I PROJECT NO.: 6917-04 BORING NO.: G5M-92-03B
CLIENT: AEC DATE STARTED: 6/18/92 GROUP: 5 (North Post Landfi ll)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/19/92 PROTECTION: Modified 0

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: ovm

GROUND ELEV.: 237.91 REFERENCE PT. ELEV.: NA TOTAL DEPTH: 38'

LOGGED BY: B8J CHECKED BY: *JR WATER TABLE BGS: 28-29'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(f") (ftJft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6' COMMENTS

S-1 0-2 2.0/0.6 0 SAND, moderately welt graded, coarse to fine with 3/15/14/13
Little ('15%) silt and little (-10%) coarse gravel,
medium dense, moist, 7.5YR4/6 MunselL strong brown,
no apparent bedding, glacial outwash. SP-SM

Cobbles and boulders
from 1.5-5.0'.

S-2 5-7 2.0/0.5 0 Silty SAND, poorly graded, fine with some ('30%) 3/6/5/5
silt and some ('20%) fine gravel, subrounded,
medium dense, moist, 10YR3/6 Munsell dark yellowish
brown, no apparent bedding, glacial outwash. SM

S-3 10-12 2.0/1.3 0 SAND, poorly graded, fine with trace (-5%) silt, 8/4/4/4
loose, moist to damp with depth, 10YR7/2 Munsell
light gray, no apparent bedding, glacial outwash.

SP

S-4 15-17 2.0/1.7 0 SAND, poorly graded, fine with trace (<5%) silt, 2/4/4/8
loose, moist to danp at stratifications, 2.5Y8/4
MunselL pale yellow, stratified with more silt
(-5%) in 0.1-0.5' layers, glacial outwash. SP

17.0-18.0' hit
cobbles/gravel with
augers.

S-5 20-22 2.0/1.0 0 SAND, well graded, fine to coarse with some (-20%) 5/8/7/9
fine gravel and trace (-5%) silt, subrounded,
mediun dense, moist, 10YR3/4 MunselL dark yellowish
brown, no bedding, glacial outwash. SW

S-6 25-27 2.0/0.8 0 Gravelly SAND, poorly graded, fine to medium with 20/22/14/16 Augers in cobbles,
little (10%) coarse sand and trace (-5%) silt, cobbles at head of
subrounded, dense, moist, 10YR7/3 Munsetl very pale augers at 25'.
brown, no bedding, fewer gravel with depth. SP

WATER at 29.5' 8GS in
augers (augers at 30'
SGS).

ABB ENVIRONMENTAL SERVICES, INC. PAGE 1 OF 2



SOIL BORING LOG - FORT DEVENS, MA. sORING NO.: G5M.92-03B

SAMPLE PID OF
NO. DEPTH PEN/REC ISPOON SOIL DESCRIPTION

(ft) (ftift) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-7 30-32 2.0/1.2 0 SimiLar to S-6 except 10YR4/2 Munseil dark grayish 12/16/17/16 AnaLyticaL samptLe
brown, very dense, Saturated , bedding. SP cotLected. 3" spoon.

Grain size anaLysis
performed- ->SP-SM.

S-8 35-37 2.0/0.7 0 SAND, weLL graded, fine to medium with some ('20%) 5/5/7/8
coarse sand, Little (-15%) gine gravel, and trace
(-5%) silt, medium dense, wet, 10YR6/6 MunseLL
brownish yeLtow, no bedding. SW

DOE at 38'

ABB ENVIRONMENTAL SERVICE ,INC. PAGE 2 OF 2



TEST PIT FIELD LOG - FORT DEVENS, MA PROJECT NO.: 6917-04 TEST PIT NO.: 09E9201X

CLIENT: AEC DATE: 7/7/92 STUDY AREA: SA-9, LF-5

CONTRACTOR: D. L Maher Time: 1320 End: 1405 PROTECTION: Level D

GEOLOGIST: I. Broadwater, J. CoruLLa GROUND ELEV.: 222.1' TOTAL DEPTH: 9'

DEPTH SOIL DESCRIPTION USCS NOTES

SAND, poorly graded, medium, 0-10X gravel, Loose, moist, brown. SP

PEAT , mostly wood with some electrical conduit pipes, PT
occassionat brick, some wood appears black and charred, FiLL.

4'-- MS/MSD volume taken at
4' feet (#178)

~ 6' --

7 )

8'-

End of Test Pit at 9' (no water encountered)

-14 --

No. Serial No. Depth Field # PID

S-I 178 4' EX090104 6KG
s-2 179 8' EX090108 BKG

ABBR.ENVIRONMENTAL SERVICES, INC.



TEST PIT FIELD LOG - FORT DEVINS, MA PROJECTNO.: 6917-04 TEST PITNO.: 09E9202X

CLIENT: AEC DATE: 7/7/92 STUDY AREA: SA-9, LF-5

S CONTRACTOR: D. L Maher Time: 1120 End: PROTECTION: Level D

GEOLOGIST: I. Broadwater, J. Corutta GROUND ELEV.: 222.1' TOTAL DEPTH: 9'

DEPTH SOIL DESCRIPTION USCS NOTES

SAND, poorly graded, medium, 10-20% grave(, loose, moist, brown. SP

2'-

-3'9

S4'-

- 5'- PEAT, charred wood with stained sand PT

End of Test Pit at 9' (no water encountered)

No. Serial No. Depth Field # PID

e S- 182 A,B,C 51 EX090205 BKG
S-2 183 A,B,C 8' ED090208 BKG
S-2 439 A,B,C 8' EX090205 BKG

I I_ IIARB..ENVIRONMENTAL SERVICES, INC_-



TEST PIT FIELD LOG - FORT DEVENS, MA PROJECT NO.: 6917-04 TEST PIT NO.: 09E9203X

CLIENT: AEC DATE: 7/7/92 STUDY AREA: SA-9, LF-5

CONTRACTOR: D. L Maher Time: 0855 End: PROTECTION: Level D

GEOLOGIST: I. Broadwater, J. CorutLa GROUND ELEV.: 225.2' TOTAL DEPTH: 9'

DEPTH SOIL DESCRIPTION USCS NOTES

'O-

SAND, well graded, fine to coarse, 10-20% gravel, Loose, moist, brown SW

MIXED REFUSE, tires, bottles, roof state at 2.5-feet, carpet, N/A
clear plastic, automobile parts (red)

3'-

S4t.

5'-

6'-

7'-

End of Test Pit at 9' (no water encountered)

No. Serial No. Depth Field # PID

S-1 186 A,B,C 1' EX090301 8KG
S-2 187 A,B,C 5' ED090305 BKG
S-3 188 A,B,C 91 EX090309 BKG

II - IIAB-ENVIRONMENTAL SERVICES, INC



TEST PIT FIELD LOG - FORT DEVENS, MA PROJECT NO.: 6917-04 TEST PIT NO.: 09E9204X

CLIENT: AEC DATE: 7/7/92 STUDY AREA: SA-9, LF-5

CONTRACTOR: D. L Maher Time: 1530 End: PROTECTION: Level D

GEOLOGIST: I. Broadwater, J. CoruLta GROUND ELEV.: 209.6' TOTAL DEPTH: 9'

DEPTH SOIL DESCRIPTION USCS NOTES

SAND, poorly graded, medium to coarse, 0-10% silt, 0-10% angular gravel, SP
moist

PEAT, decayed organics, 10-20% silt and clay, saturated, soft PT

3'- SILT , slightly plastic, 20% fine to medium sand, saturated, soft ML

End of Test Pit at 9' (no water encountered)

No. Serial No. Depth FieLd # PID

S-1 404 A,B,C 31 EX090403 BKG

ABB-.ENVIRONMENTAL SERVICES, INC_-



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 21B-93-O1X

CLIENT: AEC DATE STARTED: 6/7/93 STUDY AREA: 21

CONTRACTOR: none DATE COMPLETED: 6/7/93 PROTECTION: Modi f ied

METHOD: hand dug BORING DIAMETER: PID METER: ModeL 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 4'

LOGGED BY: D. Pierce CHECKED BY: WATER TABLE BGS: > 4'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Clayey SAND, fine to medium sand, Hote dug by hand
S-1 0 - 1.2 NA BKG 5 - 10% gravel to 1 in. max. NA SC shovel.

(sub-rounded), 20 - 30% slightly to mod
plastic fines, Loose, damp, dark
grayish brown (10YR4/2), small root
fibers, apparent FILL

SAND, poorly graded, fine to medium
S-2 1.2 - 1.6 NA BKG sand, < 5% fine gravel (sub-rounded), NA SP-SM

5 - 12% nonptastic fines, Loose, damp,
very dark brown (10YR2/2), small root
fibers, rich in decayed organics,
buried RESIDUAL SOIL

SAND, poorly graded, fine to medium Analytical sample
S-3 1.6 4.0 NA BKG sand, 5 - 10% gravel to 3 in. max. NA SP BX210102 composited

(sub-rounded), < 5% nonpLastic fines, from 2.0'-4.0' with
medium dense, damp, dark yellowish stainless steel
brown (10YR4/6), small root fibers spoon and pail.

BOE at 4.0'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 21B-93-02X

CLIENT: AEC DATE STARTED: 6/7/93 STUDY AREA: 21

CONTRACTOR: none DATE COMPLETED: 6/7/93 PROTECTION: Modified D

METHOD: hand dug BORING DIAMETER: PID METER: Model 580B 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 4'

LOGGED BY: D. Pierce CHECKED BY: WATER TABLE BGS: > 4'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Silty SAND,uniform, fine, sub-rounded, Hole dug by hand
S-1 0 - 0.5 NA BKG 10 - 20% slightly plastic fines, loose, NA SM shovel and post-

damp, very dark brown (10YR2/2), small hole digger
root fibers, rich in decayed organics,
RESIDUAL SOIL

Sandy SILT, nonplastic to slightly
S-2 0.5 - 1.6 NA BKG plastic, 40 - 60% fine sand (sub- NA ML-SM

rounded), firm, damp, yellowish brown
(10YR5/8), small root fibers, grades
into unit below

Silty SAND, uniform, fine, 20 - 35% Analytical sample
S-3 1.6 - 2.9 NA BKG nonplastic fines, medium dense, damp, NA SM BX210202 composited

brownish yellow (10YR6/8), small root from 2.0' to 4.0'
fibers using stainless

steel spoon and

SAND, well graded, fine to coarse, pail
S-4 2.9 - 4.0 NA BKG gravel to 3 in. max. (sub-rounded), NA SW-SM

5 - 12% nonpLastic fines, dense, damp,
brownish yellow (10YR6/8), small root

1 1fibers

BOE at 4'



GROUP 6 BORING LOGS



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO1: G6M-92-01X

CLIENT: AEC DATE STARTED: 6/18/92 GROUP: 6 (Moore Air Field-FTA). CONTRACTOR: D. L. Maher DATE COMPLETED: 6/18/92 PROTECTION: Modified o

METHOD: 6.65" NSA BORING DIAMETER: 101" PID METER: Model 5809 CVM

GROUND ELEV.: 263.1' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 66,

LOGGED BY: NWN CHECKED BY: 9JR WATER TABLE BGS: 57'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 8KG (0-0.4') Topsoil.

(0.4-1.6') SAND, moderately weltL graded, trace 4/9/9/10 2" spoon.
(-5%) gravel (0.5" max), subrounded, medium dense,
dry, 10YR5/8 MunseLt yellowish brown, interbedded
thin dark brown Layers. SW

s-2 2-4 2.0/1.5 SKG (2.0-3.0') SAND, same as above except Loose. SW 4/3/3/6 2" spoon.

(3.0-3.5') SAND, poorly graded, medium,
subrounded, Loose, damp, 10YR2/2 MunselL very dark
brown. SP

s-3 4-6 2.0/1.1 9KG SAND, well graded, Little (-10%) gravel (0.5" 10/12/14/9 2" spoon.
max), subrounded, medium dense, damp, 10YR6/3
Munsett pate brown. SW

@ S-4 6-8 2.0/1.2 BKG SAND, poorly graded, medium to coarse, subrounded, 2/2/4/4 2" spoon.
Loose, damp, 10YR6/4 MurselL light yellowish brown.

SP

s-5 8-10 2.0/1.5 9KG SAND, moderately well graded, trace (-5%) gravel 1/2/4/8 2" spoon.
(0.5" max), subrounded, Loose, damp, 10YR6/3
Munselt pale brown. SW

s-6 10-12 2.0/1.2 9KG SAND, well graded, some C(20%) gravel (0.75" max), 2/5/5/4 2" spoon.
subrounded, Loose, damp, 10YR6/6 MunseiL brownish
yel low. SW

S-7 12-14 2.0/2.0 9KG SAND, poorly graded, fine to medium, subrounded, 2/4/8/7 2" spoon.
medium dense, damp, 10YR8/4 Munsett very pale
brown. SP

S-8 14-16 2.0/1.7 9KG SAND, poorly graded, fine to medium, subrounded, 3/3/4/6 2" spoon.
Loose, damp, 2.5Y8/4 Munsell pate yellow. SP

S-9 16-18 2.0/1.3 9KG SAND, same as above. SP 2/2/5/8 2" spoon.

ABB ENVIRONMENTA SERVICE , INC. PAGE 1 OF 3



SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92-O1X (continued)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (tift) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-10 18-20 2.0/1.7 BKG SAND, poorly graded, fine with some C20%) medium 3/3/4/4 2" spoon.
sand, subrounded, Loose, damp, 2.5Y8/4 MunseLL pale
yet low. SP

S-1l 20-22 2.0/2.0 BKG SAND, poorly graded, fine, subrounded, Loose, damp. 2/4/5/6 2" spoon.
SP

S-12 22-24 2.0/2.0 8KG SAND, same as above except medium dense. SP 2/5/6/6 2" spoon.

$-13 24-26 2.0/2.0 9KG SAND, same as above except loose. SP 3/4/6/8 2" spoon.

S-14 26-28 2.0/2.0 BKG SAND, same as above. SP 3/4/6/6 2" spoon.

S-15 28-30 2.0/1.4 8KG SAND, poorly graded, fine to medium, subrounded, 1/3/4/6 2" spoon.
Loose, damp, 1OYR8/4 Munselt very pale brown, some
oxidized bands. SP

S-16 30-32 2.0/1.7 8KG SAND, poorly graded, fine, subrounded, medium 4/5/7/11 2" spoon.
dense, damp, 10YR8/4 Munsell very pate brown. SP

S-17 32-34 2.0/1.7 9KG SAND, poorly graded, Ili e with trace (-5%) silt, 4/5/7/12 2" spoon.
medium dense, damp, 10YR6/3 Munsett pate brown, some
.25-.50" Layers of silty fine sand. SP

S-18 34-36 2.0/1.7 9KG (34.0-35.0') SANQ same as above. SP 6/10/10/7 2" spoon.

(35.0-35.7') SAND, poorly graded, fine to medium,
subrounded, medium dense, damp, 10YR6/3 Munsell pate
brown and 2.5Y7/6 MunseLl yellow. SP

S-19 36-38 2.0/1.6 8KG SAND, poorly graded, fine to medium, subrounded, 4/5/5/10 2" spoon.
Loose, damp, 1OYR6/3 Munsett pate brown. SP

S-20 38-40 2.0/1.7 BKG SAND, poorly graded, fine with trace ('10%) medium 3/3/5/11 2" spoon.
sand, subrounded, Loose, damp, 10YR6/3 Munsett pale
brown. SP

S-21 40-42 2.0/1.9 3KG SAND, poorly graded, fine with trace (-10%) silt, 3/5/7/6 2" spoon.
subrounded, medium dense, damp, 10YR7/2 MunseLL
light gray. SP-SM

S-22 42-44 2.0/2.0 9KG SAND, same as above, interbedded with dark and Light 3/5/10/11 2" spoon.
color bands. SP

ABB ENVIRONMENTAL SERVICES, INC. PAGE 2 OF 3



SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92"01X (continued)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS ------

S-23 44-46 2.0/1.2 KG SAND, poorly graded, fine, subrounded, loose, damp, 4/4/6/9 2-_ spoon.

10YR7/4 Munsell very pale brown. SP

S-24 46-48 2.0/1.6 9KG (46.0-47.0') SANQ same as above except medium dense. 2/4/7/9 2" spoon.
SP

(47.0-47.6') SAND, poorly graded, fine with trace
(-10%) silt, subrounded, medium dense, damp, 1OYR5/2
MunseLt grayish brown. SP-SM

S-25 48-50 2.0/1.4 8KG SAND, poorly graded, fine to medium, subrounded, 2/4/8/10 2" spoon.
medium dense, damp, 10YR7/4 Munsett very pale brown.

SP

S-26 50-52 2.0/1.4 3KG SANQ same as above. SP 2/4/7/10 2" spoon. Grain size
analysis performed-->SP

S-27 52-54 2.0/1.4 9KG SAND, poorly graded, fine with trace ('10%) silt, 3/6/16/15 2" spoon.
subrounded, medium dense, damp, interbedded with
thin bands of silty sand, 10YR7/2 Munselt SP
Light gray.

S-28 54-56 2.0/1.4 8KG SAND, poorly graded, fine, medium dense, damp, 3/10/16/18 2" spoon.
2.5Y8/4 Munsell pate yetlow. SP

S-29 56-58 2.0/1.4 8KG SAND, poorly graded, fine to medium, subrounded, 2/7/14/16 2" spoon. Analytical
medium dense, moist to Saturated (below 57'), sample collected.
2.5Y5/4 Munsell Light olive brown. SP

S-30 58-60 2.0/1.8 8KG SAND, same as above, and saturated. SP 4/5/12/14 2" spoon.

S-31 60-62 2.0/2.0 8KG SAND, same as above. SP 4/9/9/15 2" spoon.

S-32 62-64 2.0/1.6 8KG SAND, same as above. 0.5" thick layer of 4/8/15/18 2" spoon.
ctayey/silty samd at 63.5'. SP

S-33 64-66 2.0/1.7 8KG SAND, poorly graded, fine to medium with trace 4/5/10/14 2" spoon.
(-10%) silt, subrounded, medium dense, saturated,
2.5YRS/4 Munsell yellowish brown. SP

OE at 66'

ABB ENVIRONMENTAL SERVICE6, INC. PAGE 3 OF 3



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G6M-92-02X

CLIENT: AEC DATE STARTED: 6/11/92 GROUP: 6 (Moore Air Field-FTA)

CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/12/92 PROTECTION: Modified 0

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: Photovac Microtip

GROUND ELEV.: 268.6' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 73,

LOGGED BY: RRR CHECKED BY: sJR WATER TABLE BGS: 65,

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(0t) (f1/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/2.0 9KG (0-0.3') White cement dust and chips. 5/8/9/10 Analytical sample and
MS/MSD collected. Split

(0.3-2.0') SAND, moderately well graded, coarse to with EPA. Initially
fine with some (15-20%) fines, subrounded, medium drilled through 6" of
dense, damp, light brown. SP-SM pavement. PID=SKG and

LEL=0/21. 3" spoon.

S-2 5-7 2.0/1.4 6KG SAND, same as above. SP-SM 3/6/9/6 2" spoon. PID=BKG, and
LEL=0/21.

s-3 10-12 2.0/1.3 9KG SAND, same as above except slightly coarser, 3/3/6/4 Analytical sample
Loose. Cement dust'and chips at top of coLlected. 2" spoon.
spoon. SP PI0=8KG and LEL=0/21.

S-4 15-17 2.0/1.5 8KG (15.0-15.3') SAND, same as above. SP 4/2/2/2 LithoLogy change. 2"
spoon. PI=BKG and

(15.3-16.5') SAND, poorly graded, medium to fine LEL=0/21.
with trace (-10%) fines, subrounded to rounded,
Loose, damp to dry, grt-y-tan. SP-SM

S-5 20-22 2.0/1.6 9KG SAND, poorly graded as above, 7.5YR6/2 MunseLL 4/2/5/9 12" spoon. P10=KG and
pinkish gray. SP-SM LEL=0/21.

S-6 25-27 2.0/2.0 9KG SAND, poorly graded as above, 0.018 thick 6/9/8/10 AnaLytical sample
discontinuous clay Lenses, medium dense. SP-SM collected. Split with

EPA. 3" spoon. P1O=BKG
and LEL=0/21.

S-7 30-32 2.0/1.6 8KG (30.0-30.2') SAND, moderately welt graded, coarse 4/8/8/10 Lithotogy change. 2"
to fine, subrounded, medium dense, damp, tan.SW-SP spoon. P1D=BKG and

LEL=0/21.
(30.2-30.5') SILT , with some (-20%) fine sand,
subrounded, very stiff, damp, green-brown. ML-SM

(30.5-31.6') SILTY SAND, poorly graded, fine,
subangutar, medium dense, damp to dry, light tan.

SM

S-8 35-37 2.0/1.6 BKG (35.0-35.5') SILTY SAND as above. SM 4/7/8/8 2" spoon. P1D=0KG and
LEL=0/21.

(35.5-36.6') SAND, poorly graded, fine to medium
coarsening downward, subangutar to subrounded,
medium dense, damp, Light tan. SP 1

ABB ENVIRONMENTAL SERVICES, INC. PAGE 1 OF 2



SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92-02X (continued)
- -

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ift) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-9 40-42 2.0/1.5 BKG (40.0-40.3') SILTY SAND, poorly graded, fine, sub- 4/7/8/8 Analytical sample
angular, medium dense, damp to dry, tight tan. SM collected. 2" spoon.

(40.3-41.5') SAND, poorly graded, fine to medium, Silty sand sitting
coarsening downward, subangutar to subrounded, medium inside stem as it moves
dense, damp, tight tan. SP down. P10:BKG and

LEL=0/21.

s-10 45-47 2.0/1.3 BKG SAND, poorly graded as above. SP 6/7/10/12 2" spoon. PD=B:KG and
LEL=0/21.

S-1l 50-52 2.0/- BKG SILTYSAND , poorly graded, as above with increased 4/10/15/16 Same as above.
silt content (20-30%). SM

S-12 55-57 2.0/1.3 9KG SILTYSAND, poorly graded, fine, subrounded, 6/9/12/24 Same as above.
medium dense, moist, tight tan. SM

S-13 60-62 2.0/1.6 BKG SILTY SAND, as above grading to Sandy SILT , medium 9/9/14/19 Same as above.
dense grading to very stiff, moist to Saturated-,
brown. SM/ML

S-14 65-67 2.0/2.0 8KG SANDYSILT, as above, moist to saturated 5.0-65.4', 5/7/9/8 Analytical sample
from 65.4-67.0' saturated. ML cotlected. 2" spoon.

Grain size analysis
performed- - >ML.
PID=BKG and LEL=0/21.

Stopped drilling at 67'
at end of day on 6/11/92
at 1510. Resumed
drilling on 6/12/92 at
0810.

s-15 70-72 2.0/2.0 BKG (70.0-70.4') SAND, moderately welt graded, coarse 3/4/4/4 Same as above and no
to fine, subanguLar, Loose, saturated, Light brown. detects on draeger tubes

SW/SP (Benzene 0.5/A 5/0 and

(70.4-72.0') SAND grading to Sandy SILT , poorly 1,1,1-TCA 50/0.
graded, fine, subrounded, Loose grading to firm, Lithotogy change.
saturated, tight brown. SP/SM

BOE at 73'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING No.: G6M-92-03X
CLIENT: AEC DATE STARTED: 6/09/92 GROUP: 6 (Moore Air Field-OSA G6),

CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/10/92 PROTECTION: Modified D

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: Photovac Microtip

GROUND ELEV.: 267.0' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 70,

LOGGED BY: RRR CHECKED BY: B JR WATER TABLE BGS: 62'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(it) (tflrt) (ppm) AND PHYSICAL CONDITIONS BLOWS/B" COMMENTS

s-1 0-2 2.0/2.0 9KG (0-1.2') SILTY SAND, poorly graded, medium to fine 4/4/5/6 Analytical sample
with some (30-40%) silt and trace (-10%) coarse collected. Over-drove
sand, subangutar, Loose, damp, brown. SM the spoon -1' to ensure

recovery. PID=SKG and
(1.2-1.4') SILTY SAND same as above except gray. LEL=0/21.

SM
(1.4-2.01) SAND, poorly graded, medium to fine
with trace ('10%) fines and trace (-5%) coarse sand,
subrounded, Loose, damp, tan. ISP

S-2 5-7 2.0/1.5 9KG (5.0-6.1') SAND, poorly graded, same as 1.4-2.0' of 1/0/1/0 With one hammer blow,
S-1. SP the spoon dropped 18".

The next blow dropped
(6.1-6.5') SAND, moderately poorly graded, coarse the spoon an additional
to fine with Little ('20%) fines and little ('15%) 12". PI=0KG and
gravel, subrounded, very loose, moist, Light brown, LEL=0/21.
glacial outwash. SP-SM

Cuttings: poorly
sand as above.

S-3 12-14 2.0/1.7 BKG SAND, moderately poorly graded as 6.1-6.5', Loose. 3/3/4/3 Analytical sample
SP-SM collected. Over-drove

spoon -1' to ensure
recovery. PID=BKG and
LEL=0/21.

S-4 15-17 2.0/1.3 8KG SANQ same as above. SP-SM 3/3/4/5 Rock caught in shoe.
PID=SKG and LEL=0/21.

S-5 20-22 2.0/1.6 9KG (20.0-20.2') SANQ same as above. SP-SM 4/4/6/8 Lithology change.

(20.2-21.6') SILTY SAND, poorly graded, fine,
subrounded, Loose, damp, light tan. SM

Cuttings: silty sand as

above.

S-6 25-27 2.0/1.7 BKG (25.0-25.2') SAND, poorly graded, medium to fine 4/6/10/14 Analytical sample
with some (25-30%) silt, subrounded, collected. Over-drove
medium dense, moist, tan. SP-SM spoon -1' to ensure

recovery. PI1=BKG and
(25.2-26.4') SILTY SAND, poorly graded, fine, LEL=0/21. Alterna t ilf
subrounded, medium dense, moist. SM lithoLogical changw

Continued on next page. ABB ENVIRONMENTAL SERVICE , INC. PAGE1 OF 2
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SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92"03X (conti ned)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/if) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-6 25-27 2.0/1.7 8KG (26.4-26.5') SILT with trace ('10%) fine sand, 4/6/10/14 See previous page.
cont. stiff, moist, greenish brown. ML

(26.5-26.7') SILTYSAND, same as 25.2-26.4°. SM

S-7 30-32 2.0/1.6 8KG SAND, poorly graded, fine with trace (-10%) silt, 4/5/8/10 Stop drilling at 1630 on
subrounded, medium dense, damp, light 6/09/92. Start drilling
brown. SP at 0900 on 6/10/92.

S-8 35-37 2.0/1.8 8KG (35.0-35.7') SILTY SAND, poorly graded, fine, 4/9/9/10 PID=SKG and LEL=0/21.
subangular, medium dense, moist, Light brown. SM

(35.7-35.8-) SILT , very stiff, moist, greenish
brown. ML

(35.8-36.8') SILTYSAND, same as 35.0 - 35.7' SM

S-9 40-42 2.0/1.6 8KG SILTYSAND, same as above. SM 4/8/10/12 Analytical sample and
duplicate collected.
P10D=KG and LEL=0/21.

S-10 45-47 2.0/2.0 8KG SILTY SAND, same as above except Loose. SM 3/4/6/8 PID=BKG and LEL=0/21.

S-1l 50-52 2.0/1.6 9KG (50.0-50.6') SILTY SAND same as above , except 4/8/8/8 P10=9KG and LEL:0/21.
medium dense. SM Draeger tubes for

benzene and 1,1,1-TCA-->
(50.6-51.6') SILTY SAND, same as above except color no detects.
change to tan. SM

S-12 55-57 2.0/2.0 9KG (55.0-56.5') SILTYSAND, same as above. SM 5/9/11/21 Analytical sample
collected. Split with

(56.5-56.7') SILTY SAND, very stiff, saturated, EPA/oversight
dark brown. CL contractors. The clay

Layer is saturated, but

(56.7-57.0') SILTYSAND, same as 55.0-56.51 does not appear to be
(saturated?) SM the water table. Clay

is holding on to
recharge water. PID=BKG
and LEL=0/21.

S-13 60-62 2.0/1.6 BKG SILTYSAND, same as above except 60.0-61.4' damp, 3/4/10/25 Grain size analysis
and 61.4-61.60 Saturated , 0.01' thick clay layer' at performed-->SM.
60.7'. SM PID=8KG and LEL=0/21.

S-14 65-67 2.0/0.9 8KG (65.0-65.6') SAND, poorly graded, medium to fine 4/6/4/14 Note: This sand may be
with some (20-30%) fines and trace (5-10%) coarse residual Left in the
sand, subangutar, Loose, saturated, brown. SP-SM auger from above.

Pi1=BKG and LEL=0/21.
(65.6-65.9') SILTY SAND, poorly graded, sand is
fine, subangutar, stiff, saturated, brown to Light

1 reddish brown. SM-ML

BOE at 70' SABB ENVIRONMENTAL SERVICE , INC. PAGE 2 OF 2



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G6M-92-04X
CUENT: AEC DATE STARTED: 6/15/92 GROUP: 6 (Moore Air FieLd-FTA)

CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/16/92 PROTECTION: Modified d

METHOD: 6.65' NSA BORING DIAMETER: 10" PID METER: Photovac Micr

GROUND ELEV.: 268.0' REFERENCE PT ELEV.: NA TOTAL DEPTH: 72'

LOGGED BY: RRR CHECKED BY: BJR WATER TABLE BGS: 63.7'

SAMPLE PIO OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 9KG (0-0.3') Organic soil, roots, silty, loose, dry, 5/8/11/17 P1D=BKG and LEL=0/21.
dark brown. OL

(0.3-1.6') SAND, moderately poorly graded, coarse
to fine with Little ('20%) silt and trace (-5%)
gravel, medium dense, dry, tan. SM-SP

S-2 5-7 2.0/1.5 8KG Alternating bands -0.2' thick of silty organic soil 1/2/4/4 Same as above.
as above (OL ) and moderately poorly graded sand as
above (SM-SP ), Loose.

S-3 10-12 2.0/1.8 9KG (10.0-11.5') Silty and clayey dark organic soil 3/3/6/7 Same as above.
with some (-20%) fine sand, stiff, wet
from 10.5-11.0'. OL-OH

(11.5-11.8') SAND, moderately poorly graded as
0.3-1.6', dry, Loose. SM-SP

Encountered some La
cobbles.

S-4 15-17 2.0/1.3 BKG (15.0-16.0') Btack organic soil with roots-->riding 5/5/7/10 PID=BKG and LEL=0/21.
down the hole inside the auger.

(16.0-16.3') SAND, moderately well graded, coarse
to fine with little ('15%) gravel and trace ('10%)
fines, rounded to subrounded, medium dense, dry,
tan. SP-SM

S-5 20-22 2.0/1.3 8KG SAND, same as above. SP-SM 4/7/7/8 Same as above.

S-6 25-27 2.0/1.0 BKG SAND, poorly graded, medium to coarse with Little 4/3/3/6 Note: ceased taking
('15%) fine sand, subrounded to rounded, Loose, reference samples due to
dry, Light tan-yellow. SP Lack of jars. Draeger

tubes taken from
22.0-25.0' resulted in
no detects for benzene
or 1,1,1-TCA. PID=SKG
and LEL=0/21.

S-7 30-32 2.0/1.5 9KG SAND, moderately graded, medium to fine with 3/3/6/7 Same as above.
little (15%) coarse and Little C15%) fines, black
igneous chips at 1.3', subrounded, loose, damp, tan
with dark rust colored staining at 31.0'31.1'. SP-SV
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SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92-04X (continued)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(tt) (fttt) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-8 35-37 2.0/1.2 BKG SAND, same as above except no discoloration. SP-Sy 5/5/5/10 PID=BKG and LEL=0/21.

S-9 40-42 2.0/1.3 9KG SAND, poorly graded, fine to coarse with Little 6/8/8/7 Same as above.
(15-20%) fines, subrounded, medium dense, damp,
Light tan yellow. SM

S-10 45-47 2.0/1.0 8KG SAND, poorly graded as above. SM 5/5/9/14 Same as above.

s-11 50-52 2.0/1.2 9KG SAND, poorly graded as above. SM 6/10/14/28 Same as above.

S-12 55-57 2.0/1.4 SKG SAND, poorly graded as above except moist. SM 14/12/14/18 Same as above.

S-13 60-62 2.0/1.1 9KG SAND, poorly graded as above except moist to 6/10/14/27 Same as above.
Saturated . SM

S-14 65-67 2.0/1.1 8KG (65.0-65.4') SAND, same as above, Saturated . SM 4/4/7/12 Analytical sample
collected. Grain size

(65.4-66.1') SANDYGRAVEL, well graded, sand is analysis performed--SP
coarse to fine, subrounded, medium dense, saturated, PIO=BKG and LEL=0/21.
Light tan to tan. GW

S-15 70-72 2.0/1.3 9KG (70.0-70.6'1) SAND, mode,-atety poorly graded, coarse 12/6/6/8 PI=8KG and LEL=0/21.
to fine with trace (-10%) gravel and trace C-10%)
fines, subrounded, medium dense to loose, saturated,,
tan. SP-SM

(70.6-71.3') SILT and SILTYSAND, poorly graded,
fine, subrounded, stiff and medium dense, saturated,
dark tan to brown. SM-ML

BOE at 72'
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SOIL BORING LOG - FORT DEVENS, MA. I PROJECT NO.: 6917"04 BORING NO.: G6M-92-05X

CLIENT: AEC DATE STARTED: 6/15/92 GROUP: 6 (Moore Air Fietd-FTA)

CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/16/92 PROTECTION: Modified D

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: Model 580A OVM

GROUND ELEV.: 266.4' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 70,

LOGGED BY: NWH CHECKED BY: BJR WATER TABLE BGS: 62,

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 BKG (0-0.4') Topsoil, brown, organic. 3/4/819 2" spoon.

(0.4-1.5') SAND, well graded, some (-20%) gravel
(1.0" max) and trace (-5%) silt, subangular, medium
dense, damp, 10YR5/6 Munsell yellowish brown. SW

S-2 5-7 2.0/1.5 9KG SAND, moderately well graded, trace (-10%) grave( 2/3/3/4 2" spoon.
(1.0" max) and trace (5%) silt, subangular, loose,
damp, 10YR4/4 Munsell dark yellowish brown. SW

S-3 10-12 2.0/1.0 BKG SAND, poorly graded, fine to medium with trace 5/10/10/14 2" spoon.
(5%) gravel (1.0" max), subangular, medium dense,
damp, 10YR6/4 Munsel, light yellowish brown. SP

S-4 15-17 2.0/1.2 1KG SAND, well graded, some (-20%) 0.5" max gravel and 4/5/10/10 2" spoon.
trace (-5%) 2.0" max gravel, subangular, medium
dense, damp, 10YR7/3 Munsell very pate brown. SW

S-5 20-22 2.0/0.8 5KG SAND, same as above, except loose. SW 3/4/5/8 2"1 spoon.

S-6 25-27 2.0/1.1 9KG SAND, poorly graded, medium with trace (2%) 2/1/4/5 2" spoon.
gravel (<0.5"), subrounded, loose, damp, 10YR7/3
Munsell very pate brown. SP

S-7 30-32 2.0/1.1 SK(G SAND, same as above. SP 2/2/8/5 2". spoon.

S-8 35-37 2.0/0.5 5KG SAND, poorly graded, fine to medium with some 10/7/7/10 2" spoon.
(30%) gravel 02.0"), subrounded, medium dense,
damp, 10YR8/3 Munsett very pale brown. SP

S-9 40-42 2.0/0.5 8KG SAND, same as above. SP 8/8/10/10 2" spoon.

S-10 45-47 2.0/1.5 8KG SAND, moderately well graded, fine to medium with 4/5/6/14 2" spoon.
some (20%) coarse sand and trace (5%) gravel (0.5"
max), subrounded, medium dense, damp, 10YR8/3
MunselL very pate brown. SW-SP

RE

ABB ENVIRONMENTAL SERVICE:, INC. PAGE 1 OF 2



SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92-05X (comntinued)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-11 50-52 2.0/1.6 3KG SAND, poorly graded, medium with some C20%) fine 3/9/14/15 2" spoon.
sand and trace (-5%) grave( (0.5" max), subrounded,
medium dense, damp, 10YR8/3 MunseLL very pate brown.

SP

S-12 55-57 2.0/1.6 5KG SAND, same as above except with trace (-2%) coarse 3/6/8/10 2" spoon.
sand. SP

S-13 60-62 2.0/1.2 8KG SAND, well graded, fine to medium with some C(20) 5/14/14/17 2" spoon.
coarse sand and Little C10%) gravel (0.5" max),
subrounded, medium dense, Saturated , at spoon head,
10YR6/3 Munsett pate brown. SW

S-14 62-64 2.0/1.6 9KG SAND, moderately welt graded, tittle (-10%) gravel 3/10/12/19 Analytical sample
(0.5" max), subrounded, medium dense, sat., 10YR6/3 collected. Grain size
Munsetl pate brown, silty fine sand tens at 62.8', analysis performed--SP
some sorting into -1.0" Layers of coarser sand. 3" spoon.

SPISW

S-15 68-70 2.0/1.7 6KG SAND, same as above with some dark brown streaks at 4/20/28/31 2" spoon.
69.7', dense. SP/SW

BOE at 70'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G6M-92-06X
CUENT: AEC DATE STARTED: 6/16/92 GROUP: 6 (Moore Air Field)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/17/92 PROTECTION: Mo14i f led 0

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: Photovac Microtip

GROUND ELEV.: 261.6' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 63'

LOGGED BY: RRR CHECKED BY: BJR WATER TABLE BGS: 55'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (tftit) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0.5-2.5 2.0/1.5 BKGr Drilled through 0.5' of concrete.

(0.5-2.5') SILTYSANI poorly graded, coarse to fine 5/5/5/5 PID=BKG and LEL=0/20.
with Little (15-20%) fines, subanguLar, Loose, dry,
tan to yellow. SM

S-2 5-7 2.0/1.3 8KGD (5.0-5.4') SILTYSAND, poorly graded as above. SM 5/6/5/7 PID=BKG and LEL=0/17.
Stopped dri ling 6/16/92

(5.4-6.3') SAND, poorly graded, coarse to medium and restarted drilling
with Little C15%) gravel and trace (5%) fines, at 0800 on 6/17/92.
subangutar, medium dense, dry, mottled tan. SP

s-3 10-12 2.0/1.3 BKGD SAND, same as above. SP 4/7/5/5 PID=9KG and LEL=0/20.

S-4 15-17 2.0/1.4 BKGD SAND, same as above except slightly finer, Loose. 5/5/5/7 Same as above.
SP-SM

S-5 20-22 2.0/1.3 3.0 SAND, same as above except damp. SP-SM 4/5/4/8 P1O=SKG and LEL=0/21.

tI
S-6 25-27 2.0/1.6 0.4 SAND, poorly graded, medium to fine with 6/5/7/17 Same as above, and

little (15-20%) coarse, Little (-15%) fines, and readings on tip
5-10% gravel, subanguLar to subrounded, attributed to moisture.
Loose to medium dense, damp, tan. SP-SM

S-7 30-32 2.0/1.3 BKGD SILTY SAND, same as above except 20-25% fines. SM 6/8/12/20 PID=BKG and LEL=0/21.

S-8 35-37 2.0/1.3 BKGD SILTYSAND, same as above. SM 10/14/16/22 PID=BKG and LEL=1/21.

S-9 40-42 2.0/1.2 BKGOD SILTYSAND, same as above. SM 6/8/10/12 Same as above.

S-10 45-47 2.0/1.4 BKGD SILTYSAND, poorly graded, med. to fine with little 18/16/20/22 PID=BKG and LEL=0/21.
(-15%) coarse and some (20-25%) fines, subanguLar,
dense, damp to moist, tan to yellow. SM
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SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92"06X
SAMPLE PID OF

NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION
.0 . ."t (P (pmr) AND PHYSICAL CONDITIONS BLOWSI6" COMMENTS

S-11 50-52 2.0/1.4 BKGO SILTY SAND, same as above except trace (-5%) coarse 16/16/18/20 Same as above.
gravel, moist. SM

S-12 55-57 2.0/1.5 BKGD SILTY SAND, same as above except Saturated SM 20/12/27/26 AnaLytical sample
colLected. 2" spoon.
Grain size anaLysis

performed- ->SP .

Water at 55'. PI=0KG
and LEL=0/21. Draeger
tube tests for benzene
and 1,1,1-TCA from
52-55, had no detects.

S-13 60-62 2.0/1.3 8KGD Silty SANIQ same as above except very loose. SM 1/1/1/6 PID=RKG and LEL=0/21.

BOE at 63'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: G6M-92-07X
CLIENT: AEC DATE STARTED: 6/24/92 GROUP: 6

CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/25/92 PROTECTION: Modified 0

METHOD: NSA Maherkslmll BORING DIAMETER: 10" PID METER: Microtip

GROUND ELEV.: 264.4' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 65.2'

LOGGED BY: RRR CHECKED BY: DSP WATER TABLE BGS: 57.1'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(0t) (ftlft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

0-1 (0-0.4') ASPHALT, dry, 10YR2/1 Munselt black
(0.4-1.0') SUBBASE, asphaltic concrete, dry,
1OYR4/1 Munsett dark gray

S-1 1-3 2.0/2.0 98 (1.4-2.3') SAND, poorly graded, medium to fine, 5/8/7/9 3" spoon samples
10-15% fines, 5-10% coarse subangutar gravel, split with MEP,
medium dense, dry, 10YR2/2 MunseLL dark brown VOC, TPHC, Lead
to black SP PI0=BKGD
(2.3-3.0') SAND, poorly graded, same as above,
except 10YR5/3 Munsett grown SP

S-2 5-7 2.0/1.5 26 (5.0-5.8') SAND, poorly graded, same as 2.3-3.0', 4/5/5/6 PID=BKGD
except loose, 10YR5/3 Munsell brown SP
(5.8-7.0') SAND, welt graded, fine to coarse,
5-10% fines, Loose, dry, 10YR6/4 Munsell
Light brown SW

S-3 10-12 2.0/1.5 7 SAND, well graded, fi:e to coarse, 5-10% fines, 4/5/6/8 2" spoon, VOC, TPHC
med. dense, dry, 7.SYRA&4 Munselt Light brown Lead, PID=BKGD

SW

S-4 15-17 2.0/1.4 *KGO SAND, poorly graded, fine to medium, 5-10% fines, 2/2/4/5 PID=BKGD
subrounded gravel, loose, dry, 7.5YR6/4 MunseLt
Light brown SP-SW

S-5 20-22 2.0/1.9 1.0 SAND, same as S-4 SP-SW 2/3/5/5 PID=BKGD

s-6 25-27 2.0/1.8 SKGD SAND, same as S-4, except for silt layer, plastic, 3/6/10/12 3" spoon split w/EPA
firm, dry SP-SW VOC, TPHC, and Lead,

PID=BKGD

S-7 30-32 2.0/1.5 BKGD SAND, poorly graded, fine, 10-15% silt, 4/4/6/11 PID=BKGO
5-10X subrounded gravel, Loose, dry, 7.5YR6/4
Iunsell tight brown SP

S-8 35-37 2.0/1.5 4.2 SAND, poorly graded, same as S-7 SP 4/7/8/10 PID=SKGD

S-9 40-42 2.0/1.3 13.0 SAND, welt graded, fine to coarse, <%5 fines, 3/8/9/13 TPHC, VOC, and Lead
5-10% subrounded gravel, medium dense, dry, analyticats
7.5YR6/4 Munsell Light brown SW PID=SKGD
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SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92-07X (contined)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

0(t) (ft/it) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-10 45-47 2.0/1.4 12.4 SAND, well graded, same as S-9 SW 4/5/9/17 PID=BKGO

S-l1 50-52 2.0/1.5 7.8 SAND, poorly graded, medium to fine, medium dense, 6/9/14/16 PI0=BKGO
danm, 7.5YR6/4 Munselt tight brown SP

s-12 55-57 2.0/1.5 3.3 SAND, poorly graded, 0-5% fines, medium dense, damp 4/7/7/14 PID0=KG0
7.5YR6/4 Munsell Light brown SP Grain-size analsis

performed -> SP

S-13 60-62 2.0/1.8 BKGO SAND, welt graded, fine to coarse, medium dense, 4/6/6/13 TPHC, VOA, Lead
saturated , 7.5YR6/4 Munsetl Light brown SW split with EPA

PID=BKGD

Bottom of Exploration at 65.2'

*
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 BORING NO.: G6M-92-08X
CUENT: AEC DATE STARTED: 6/22/92 GROUP: 6

CONTRACTOR: 0. L. Maher DATE COMPLETED: PROTECTION: Modified 0C

METHOD: 6.65" NSA BORING DIAMETER: 10" PID METER: Microtip

GROUND ELEV.: 263.21' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 63'

LOGGED BY: RRR CHECKED BY: 0SP WATER TABLE BGS: 54.7'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(if) (/ifft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

0-1 ASPHALT AND CONCRETE

S-1 1-3 2.0/1.5 BKGO SAND, well graded, fine to coarse, 20-30% graveL, 10/27/21/25 Rock caught in shoe
10-15% cobbles, dense, dry, 10YR7/6 Munsett of spoon
yet tow SW anatyticals collected

PID=BKGD, LEL/02=0/21

PID=BKGD, LEL/02=0/21
S-2 5-7 2.0/0.6 BKGO SAND, welt graded, same as S-1, SW 8/8/9/10 Rock caught in shoe

except medium dense of spoon

s-3 10-12 2.0/1.4 BKGO (10.0-11.0') SAND, poorly graded, medium to fine, 8/9/4/2 PID=BKGO, LEL/02=0/21
10-15% subangutar to subrounded gravel,
10-15% fines, medium dense, dry SP
(11.0-11.1') SANDYSILT, fine sand, soft, dry,
5Y4/3 Munsett olive ML
(11.1-11.4') SAND, poorly graded, same as
10.0-11.0' SP

S-4 15-17 2.010.4 91GD GRAVELLY SANP welt g 3ded, coarse to fine, 4/4/4/5 Poor recovery due to
20-40% cobbles, Loose, dry, 7.5YR6/4 Munsett light cobble zone at 15'
brown SW PIO=SKGD, LEL/02=0/21

Fewer cobbles 17-18'; encounter cobbles at 19' PIO=BKGD, LEL/02=0/21

S-5 20-22 2.0/1.2 BKGO (20.0-20.2') GRAVELLY SANP well graded, 8/6/7/9 PIO=BKGD, LEL/02=0/21
coarse to fine, 20-40% cobbles, medium dense, dry,
7.5YR6/4 MunseLt Light brown SW
(20.2'-21.2') SANDY SILT, fine sand, stiff, dry
5Y4/3 Munsett olive ML

PID=SKGD, LEL/02=0/21
S-6 25-27 2.0/1.9 BKGD SANDYSILT, fine sand, stiff, dry 9/8/7/9 Spoon overdriven for

ML maximum recovery,
analytical taken
VOC, Lead, TPHC

S-7 30-32 2.0/2.0 BKG0 (30.0-31.0') SANDYSILT, fine sand, stiff, dry, 4/5/8/7 PID=BKGD, LEL/O2=0/21
5Y4/3 Munsett olive ML
(31.0-31.2') CLAY, firm, moist, 5GY4/1 MunseLt
dark greenish gray CL
(30.0-31.0') SANDYSILT, same as 30.0-31.0'

ML

ABB ENVIRONMENTA. SERVICE ,INC. PAGE 1 CF 2



SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: G6M-92-08X (continued)

SAMPLE PlO OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ift) (ft/fl) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-8 35-37 2.0/1.8 BKGO (35.0-35.4') SANDYSILT, fine, stiff, dry, 4/5/5/7 Draeger tubes for
5Y4/3 MunseLL olive ML 1,1,1-TCA - no detects(35.4-36.81) SAND, poorly graded, fine to medium, P[D=SKG0, LEL/O2=0/21
10-20% fines, Loose, dry, SP
7.5YR6/4 Munsett light brown

S-9 40-42 2.0/1.6 BKGD (40.0-41.0') SAND, poorly graded, fine to medium, 8/4/5/6 PID=BKGD, LEL/02=1/21
10-20% fines, Loose, dry, 7.5YR6/4 Munsell Light
brown SP
(41.0-42.0') SILTY SAND, poorly graded, 35-45%
fines Loose, damp 7.5YR6/4 Munsetl Light brown

SM

S-10 45-47 2.0/1.7 SKGD SILTY SAND, same as above, except medium dense 6/6/5/7 PID=SKGD, LEL/O2=1/21
SM

grading to SANQ same as 40.0-41.0, except medium
dense SM/SP

S-11 50-52 2.0/1.3 BKGO SILTYSAND, poorly graded, same as 41.0-42.0' 6/7/12/15 PID=SKGD, LEL/02=1/21
except medium dense SM

AnaLyticals collected.
S-12 55-57 2.0/2.0 BKGO SILTYSAND, poorly graded, same as above SM 5/6/8/11 Water encountered at

saturated 54.7' 1500hrs 6/22/92.
PID=BKGD, LEL/02=l/21

S-13 60-62 2.0/1.2 BSKD SILTY SAND, poorly graded, same as above, 6/3/5/4 P0O=BKGD, LEL/O2=1/21
saturated SM Grain size sample

collected - SM

Bottom of Exploration at 63.0'

0 - -ABB ENVIRONMENTAL SERVICE;, INC. PAGE 2 OF 2



SOIL BORING LOG - FORT DEVENS, MA. I PROJECT NO.: 6917-04 sOmNG NO.: G6M-92-09X
CLIENT: AEC DATE STARTED: 6/18/92 GROUP: 6

CONTRACTORO. L. Maher DATE COMPLETED: 6/19/92 PROTECTION: Modified 0

METHOD: HSA maherks~if BORING DIAMETER: 10" PIO METER: M icrotip 10.6eV

GROUND ELEV.: 258.6' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 58'

LOGGED BY: R. Oonagan CHECKED BY: RRR WATER TABLE BGS: 49,

SAMPLE PlO OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ift) (ft/it) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.9 BKGO (0-0.6') PEAT organic soil OL
(0.6-1.1') SILTYSAND, well graded, fine to 7/7/7/7 PID = SKGD,
coarse, 10-15% fines, medium dense, dry, LEL/02 = 0/21
7.5YR3/4 Munsell dark SM
(1.1-1.9') SAND, poorly graded, medium to fine,
10-15% fines, medium dense, dry, 5YR6/4 to 5YR3/3
MunseltL light reddish brown to dark reddish brown

SP

S-2 5-7 2.0/1.8 BKGO SAND, poorly graded, medium to fine, 10-15% fines, 4/4/3/4 PIO : SKGO,
Loose, dry, 5YR6/4 to 5YR3/3 Munsell light reddish LEL/02 = 0/21
brown to dark reddish brown SP

s-3 10-12 2.0/1.6 BKGD SAND, poorly graded, same as above SP 4/8/6/10 PlO = BKGD,
except medium dense LEL/02 = 0/21

S-4 15-17 2.0/1.4 8KGO SAND, poorly graded, same as above SP 3/4/5/7 PO z 8KGOD,
except Loose LEL/02 = 0/21

S-5 20-22 2.0/1.2 BKGO (20.0-22.8') SAND, sa a as above SP 3/3/6/8 PID = SKGD,
(22.8-23.2') SAND, poorly graded, fine to medium, LEL/02 = 0/21
subrounded, .oose, dry, 7.5YR6/4 MunseLL Light
brown SP

s-6 25-27 2.0/1.6 8KGO (25.0-25.3') SAND, same as 22.8-23.2' SP 8/11/13/13 PIO = BKGD,
(25.3-26.6') SILTY SAND, poorLy graded, fine to LEL/02 = 0/21
medium, medium dense, moist, 7.5YR6/4 MunseLL
Light brown, 3" Lense of sandy silt SM

s-7 30-32 2.0/2.0 BKGO SANDYSILT, 30% fine to medium sand, stiff, 6/6/8/10 PID = SKGD,
7.5YR6/4 Munsett Light brown ML LEL/02 = 0/21

S-8 35-37 2.0/1.5 lKGO (35.0-35.5') SANDYSILT, same as above ML 5/8/8/12 PID = BKGD,
(35.5-36.5') SILTY SAND, poorly graded, mediun to LEL/02 = 0/21
fine, 10-20% fines, medium dense, dry,
7.5YR6/6 MunselL pinkish gray SM

S-9 40-42 2.0/2.0 BKGD SILTYSAND, poorly graded, medium to fine, 8/10/12/14 PID = BKGO,
10-20% fines, medium dense, moist, LEL/02 = 0/21
7.5YR6/2 to 7.5YR3/2 Munsell pinkish gray to dark
brown SM

S-10 45-47 2.0/2.0 BKGO SILTYSAND, poorly graded, fine, medium dense, 6/11/11/12 PID = BKGD,

moist 7.5YR5/2 MunsetL brown SM LEL/02 = 0/21

ABB ENVIRONMENTAL SERVICES, INC. PAGE 1 OF 2



SOIL BORING LOG - FORT DEVENS, MA. eoRiNG NO.: G6M-92-09X (CONTINUED)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(0f (t/ft) (PPM) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-l1 50-52 2.0/2.0 6(KGD SILTY SAND, poorly graded, fine, medium dense, 10/12/12/16 PlO 2 81(00,
"aaturated , 7.5YR5/2 Munsett brown SM LEL/02 = 0/21

So12 55-57 2.0/2.0 BKGD SILTY SAND, same as S-11 SM 5110/12/12 P[O =BKGD,
LEL/02 0/21

Bottom of Exploration at 58'

EI
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING No.: G6M-92-10X

CUENT: AEC DATE STARTED: 6/24/92 GROUP: 6

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/24/92 PROTECTION: Modified o

METHOD: 6.6586 HSA BORING DIAMETER: 10" PID METER: TE 10.6 eV

GROUND ELEV.: 227.2' REFERENCE FT. ELEV.: NA TOTAL DEPTH: 17.0'

LOGGED BY: GF CHECKED BY: DSP WATER TABLE BGS: 10.6'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.7 8KGD SAND, welt graded, coarse to fine, 0-10% fines, 2/2/3/4 Pl0 = 8KG0,
0-5% subrounded gravel, Loose, 10YR7/3 to 10YR5/3 LEL/02 = 0/21
MunseLL very pate brown to brown SW

S-2 5-7 2.0/2.0 BKG0 SAND, well graded, same as above except 2/2/3/4 PlO = 8KGD,
damp, 10YR7/3 very pale brown SW LEL/02 = 0/21

S-3 10-12 2.0/2.0 8KGO SANDYSILT, well graded, coarse to fines, 50-60% 3/5/7/4 PID = BKGD,
fines, 0-5% subrounded gravel, medium dense, LEL/02 = 0/21
saturated at 10.6', 10YR6/4 to 10YR7/3 Munsell Grain size analysis
Light yellowish brown to very pale brown ML performed - ML

S-4 15-17 2.0/2.0 8KGO SANDYSILT, well graded, same as S-3, except 3/5/6/3
10YR6/4 Munsett yellowish-brown ML

Bottom of Exploration at 17.0'

ABB ENVIRONMENTA SERVICE ,INC. PAGE 1 CF1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6 9 17-0 4  BORING NO.: G6M-92-11X

CUENT: AEC DATE STARTED: 6/25/92 GROUP: 6. CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/25/92 PROTECTION: Mod fied i 0

METHOD: 6.65" NSA BORING DIAMETER: 10" hole PIO METER: 10.6ev TE

GROUND ELEV.: 223.21 REFERENCE PT. ELEV.: NA TOTAL DEPTH: 17.0'

LOGGED BY: GF CHECKED BY: DSP WATER TABLE BGS: 10.6

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(0t) (tft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5' BKGO SAND , well graded, coarse to fine, 0-10% fines, 3/3/2/2 PID = BKGO,
0-5% subrounded graveL, Loose, dry, 10YR6/4 to LEL/02 = 0/21
5YR5/3 Munsett Light yeLLowish-brown to reddish-
brown SW

S-2 5-7 2.0/2.0 BKGD SILTYSAND, weLL graded, coarse to fine, 30-40% 3/6/6/5 PO = SKGOD,
fines, 0-5% subrounded graveL, medium dense, dry, LEL/02 z 0/21
2.5YR6/4 to 10YR4/4 MunseLL dark yeLLowish-brown
to dark yettowish-brown SM

S-3 10-12 2.0/0.0 BKGOD No recovery, saturated at approximately 10.6' 7/8/9/9 PID = BKGD,
LEL/02 = 0/21

S-4 12-14 2.0/2.0 BKGD SILTY SAND, same as S-2, except saturated, 10YRS/4 5/5/8/8 PID = BKGD,
MunseLL yetLowish-brown SM LEL/02 a 0/21

S S-5 15-17 2.0/1.7 BKGO SILTYSAND, same as above, except Loose SM 4/4/5/8 PID = SKGD,W LEL/02 0/21

Bottom of ExpLoration at 17.0'

ABB ENVIRONMENTA SERVICE , INC. PAGE 1 OF 1



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 G6M-93-12X

CLIENT: AEC DATE STARTED: 6/1/93 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Nodet 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 20'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS:10'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOILIROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium,
S-1 0-2 2.0/1.3 BG 0 - 5% gravel, 0 - 5% fines, dense, 7-14-17-12 SP

dry, dark brown

Silty SAND, poorly graded, fine, Rusty discolora-
s-2 5-7 2.0/1.7 BG 20 - 40% fines, medium dense, damp to 7-6-8-11 SM-ML tion. Tip of

moist, yellowish brown spoon is wet.

Sandy SILT, 20 - 45% fine sand,
S-3 10-12 2.0/1.5 BG stiff, saturated, dark yellowish 5-6-7-8 ML-SM

brown

S-4 15-17 2.0/1.5 BG Sandy SILT, as in S-3. 6-6-9-9 ML-SM

BOE at 20'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 G6M-93-13X

CLIENT: AEC DATE STARTED: 6/1/93 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/1/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 19'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: -10'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Tot 0.5': SAND and GRAVEL. GW/SW
S-1 0-2 2.0/1.0 BG Bottom 1.5': SAND, poorly graded, 8-10-11-13

very fine, 12 - 20% fines, med dense, SM
damp, Light olive brown (2.5Y5/3)

Top 0.5': SILT, damp, Light olive ML
s-2 5-7 2.0/1.6 BG brown

Bottom 1.5': SAND, poorly graded, 6-7-8-9
fine, 12 - 20% fines, medium dense, SM 5% rust discotora-
damp, yellowish brown (10YR5/4) tion

Sandy SILT/siLty SAND, poorly graded,
S-3 10-12 2.0/2.0 1.0 20 - 55% fines, med dense, saturated, 6-10-12-16 SM-ML 5% rust discotora-

dark yellowish brown (10YR4/4) tion.

Sandy SILT/sitty SAND, poorly graded,
s-4 15-17 2.0/1.8 BG 20 - 55% fines, Loose, saturated, 4-5-5-5 SM-ML 5% rust discotora-

dark yellowish brown (10YR4/4) tion.

BOE at 19'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-15A (p. 1 of 2)

CLIENT: AEC DATE STARTED: 8/8/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: D

METHOD: HSA BORING DIAMETER: PID METER: TE 580 8 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 44.5'

LOGGED BY: R. Rustad CHECKED BY: WATER TABLE BGS: 36'

SAMPLE PID OF USCS
NO. DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

(ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 0.6': Silty SAND,poorLy graded,
S-1 0-2 2.0/1.6 0.2 fine, 5 - 10% coarse, Loose, dry, very 3-3-3-3 SP-SM

dark gray (10YR3/1)
Next 0.3': SAND, weLL graded, fine to
medium, 10% coarse, 10% silt, Loose, SW
dry, yellowish brown (10YR5/6)
Next 0.7': SAND, poorly graded, fine,
10 - 20% medium, 5% silt, Loose, dry, SP
very pate brown

SAND, poorLy graded, fine, 10 - 20%
S-2 5-7 2.0/1.9 0.1 medium, 5% silt, Loose, dry, very pate 7-3-5-7 SP

brown

SAND, poorLy graded, medium to coarse,
s-3 10-12 2.0/1.3 0.2 10% fines, Loose, dry, Light brown 3-3-4-6 SPI

(7.5YR6/4)

SAND, poorLy graded, fine to medium,
s-4 15-17 2.0/1.4 0.0 < 5% coarse, < 5% silt, Loose, dry, 4-4-6-7 SP

Light brown (7.5YR6/4)

SAND,poorLy graded, fine, - 5% medium,
S-5 20-22 2.0/2.0 0.0 5% silt, Loose, dry, pinkish gray 4-4-4-5 SP

(7.5YR7/2)

SAND, poorly graded, fine, < 5%
S-6 25-27 2.0/1.8 0.0 medium, 5% silt, loose, dry, pinkish 7-7-8-8 SP

gray (7.5YR7/2)



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-1 5A (p. 2 of 2)

CLIENT: AEC DATE STARTED: 8/8/94 STUDY AREA: 50

CONTRACTOR: Now Hampshire Boring DATE COMPLETED: PROTECTION: D

METHOD: HSA BORING DIAMETER: PID METER: TE 580 B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 44.5'

LOGGED BY: R. Rustad CHECKED BY: WATER TABLE BGS: 36'

SAMPLE PID OF USCS
NO. DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

(ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

ToP 0.3': SAND, as in S-6 SP

S-7 30-32 2.0/2.0 0.0 Next 0.8': SiLty SAND, poorly graded, 7-8-9-13 SM
fine, 10% silt, medium dense, wet
Next 0.2': SAND, poorty graded, fine, SP iron staining
moist
Bottom 0.7': Silty SAND, poorly SP-SM
graded, fine, 10 - 15% silt, medium
dense, moist, brown (7.5YR5/3)

Tog 0.9': SAND, poorly graded, fine, SP

S-8 35-37 2.0/1.9 0.0 5 - 10% silt, medium dense, wet 7-5-6-9
Next 0.6': SILT to sandy SILT, SM
10 - 20% fine sand, gray
Next 0.1': CLayey SILT SM-CL
Bottom 0.31: SAND, poorly graded, SP iron staining
fine, wet

Too 1.2': Sandy SILT, 10 - 15% clay,

S-9 40-42 2.0/2.0 -- loose to medium dense, wet, grayish 11-8-11-12 SM
brown (10YR5/2)
Bottom 0.8': SiLty SAND, poorLy
graded, fine, 15 - 20% silt, medium SP-SM
dense to Loose, wet, brown (7.5YR5/3)

BOE at 44.5'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-16X (p. 1 of 2)

CLIENT: AEC DATE STARTED: 8/11/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 44'

LOGGED BY: R. Rustad CHECKED BY: WATER TABLE BGS:35'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 0.5': SAND, poorly graded, fine
S-1 0-2 2.0/1.5 0.0 to med, < 5% c graveL, 5% c sand, 3-3-4-6 SP

< 5% sitt, very Loose, dry, dk
grayish brown (10YR4/2)
Bottom 1.0': SAND, well graded, fine
to coarse, 5% gravel, < 5% silt, very SW
Loose, dry, brownish yellow (10YR6/6)

SAND, poorly graded, mediun, 5 - 10%
S-2 5-7 2.0/1.5 0.0 coarse, 5% fine, < 5% fines, very 2-4-4-5 SP

Loose, dry, very pate brown (10YR7/4)

SAND, poorly graded, mediun, 5 - 10%
S-3 10-12 2.0/1.4 0.0 coarse, 5% fine, < 5% fines, very 3-4-3-4 SP

Loose, dry, very pate brown (10YR7/4)

SAND, poorly graded, fine, < 5%
S-4 15-17 2.0/2.0 0.0 fines, very Loose, dry, Light brown 2-4-4-4 SP

(10YR6/4)

SAND, poorly graded, fine, < 5%
S-5 20-22 2.0/2.0 0.0 fines, Loose, dry, Light brown 6-6-7-9 SP

(10YR6/4)

SAND, poorly graded, fine, < 5%
S-6 25-27 2.0/2.0 0.0 fines, Loose, dry, tight brown 4-5-7-7 SP

(10YR6/4)



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-16X (p. 2 of 2)

CLIENT: AEC DATE STARTED: 8-11-94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 44'

LOGGED BY: R. Rustad CHECKED BY: WATER TABLE BGS: 35'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium,
S-7 30-32 2.0/1.7 0.0 < 5% coarse, < 5% fines, Loose, dry, 4-6-7-8 SP

very pate brown (10YR7/4)

Top 0.6': Silty SAND, poorly graded,
S-8 35-37 2.0/2.0 0.0 fine sand, < 5% med, 15 - 20% silt, 4-6-10-10 SM iron staining at

Loose, wet contact between
Bottom 1.4': SAND, poorly graded, Lithotogies and
fine, 5% medium, < 5% fines, loose, SP within bottom 1.4'
wet, yellowish brown (10YR5/6)

Top 1.8': SAND, poorly graded, fine,
S-9 40-42 2.0/2.0 0.0 5 - 10% silt, Loose, wet, yellowish 5-7-9-10 SP-SM

brown (10YR5/6)
Bottom 0.2': SAND, poorly graded,
fine, < 5% medium, < 5% fines, loose, SP extensive iron
wet, yetlowish brown (10YR5/6) staining

BOE at 44'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-17A (p. 1 of 2)

CLIENT: AEC DATE STARTED: 8/10/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modi f ied D

METHOD: HSA BORING DIAMETER: PID METER: Nodel 5808 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 44.0'

LOGGED BY: D. Pierce CHECKED BY: WATER TABLE BGS: 36.3'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, < 10% gravel to
S-1 0-2 2.0/1.3 0.3 1" max., sand coarse to fine, mostly 2-2-2-3 SP some fibrous roots

fine to coarse, < 5% fines, very
Loose, danm, brown (10YR5/3)

SAND,poorly graded, <10% gravel to 1"
S-2 4-6 2.0/1.2 0.2 max, sand coarse to fine, < 5% fines, 6-7-7-6 SP

med dense, damp, white (10YR8/2)

SAND, poorly graded, fine to medium
S-3 9-11 2.0/1.2 0.0 (mostly med), < 5% fines, Loose, 2-3-5-7 SP

moist, salt & pepper, white (10YR8/2)

Top 1.2': SAND, poorly graded, fine
S-4 14-16 2.0/1.5 0.0 to med (mostLy med), <5% fines, Loose, 4-6-5-6 SP

da•p, salt & pepper, white (10YR8/2)
Bottom 0.3': Gravelly SAND, 20 - 30%
gravel to 3/4" max, mostly f gravel, SP
c to med sand (mostly coarse), < 5%
fines, med dense, moist, Light
yellowish brown (10YR6/4)

Top 0.3': SAND, poorly graded, fine
S-5 19-21 2.0/1.7 0.0 to coarse, mostly med, < 5% fines, 5-6-7-6 SP

Loose, moist, It yellow brn (10YR6/6)
Bottom 1.4': SAND, uniform, fine, fine stratifica-
< 5% fines, med dense, damp, white SP tion visible from
(10YR8/2) color bands

SAND, uniform, fine, < 5% fines, fine stratifica-
S-6 24-26 2.0/2.0 0.0 medium dense, danp, white C10YR8/2) 8-8-8-9 SP tion visible from

color bands



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-17A (p. 2 of 2)

CLIENT: AEC DATE STARTED: 8/10/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: NSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 44.0'

LOGGED BY: D. Pierce CHECKED BY: WATER TABLE BGS: 36.3'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, f to med, < 5%
S-7 29-31 2.0/1.6 0.0 fines, damp, med dense, very pate 8-9-9-9 SP finely stratified

brown (10YR8/3)

Too 1.0': Sandy SILT, slightly
S-8 34-36 2.0/1.8 0.0 plastic, 10 - 20% f sand, very stiff, 6-7-11-12 ML finely stratified

saturated, very pate brown (10YR7/3)
Next 0.2': SAND, poorly graded, med
to f, 5 - 10X nonptastic fines, med SP-SM
dense, saturated, banded colors dark
reddish brown (5YR2.5/2 and yellowish
red (5YR5/6). Next 0.3': Sandy SILT, ML
as in top 1.0'. Bottom 0.31: Silty
SAND, fine, 20 - 40% slightly plastic
fines, very stiff, saturated, reddish SM
yellow (7.5YR8/6)

Top 0.3': Sandy SILT, slightly
S-9 39-41 2.0/2.0 0.0 plastic, 10 - 20% f sand, stiff, 9-6-6-8 ML

saturated, tt yellowish brn (2.5Y6/3)
Next 0.2': Silty CLAY, slightly to
mod. plastic, stiff, saturated, tt CL
yellowish brown (2.5Y6/3)
Bottom 1.5': Silty SAND, fine, 20 -
50% slightly plastic fines, med dense, SM-ML
saturated, brownish yellow (10YR6/6)
with some color banding (esp. 39.5' to
39.9'), yellowish red (5YR5/6)

Logged from
41-44 Silty SAND auger SM-ML

cuttings

BOE at44'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-18X (p. 1 of 6)

CLIENT: AEC DATE STARTED: 8/12/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: drive & wash BORING DIAMETER: PID METER: Model 580B OV0

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 92.75'

LOGGED BY: R. Rustad, D. Pierce CHECKED BY: WATER TABLE BGS: 11.9'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 0.5': SAND, well graded, f to c, SW
S-1 0-2 2.011.6 0.3 10% gravel, fill. Next 0.8': SAND, 2-2-5-4

well graded, f to c, 5% gravel, 5 - 10% SW organic
silt, very loose, dry, dk brn (10YR3/3)
Bottom 0.3': SAND, poorly graded,
f to med, < 5% fines, very loose, dry, SP
pate brown (10YR6/3)

SAND, poorly graded, fine to med,
S-2 2-4 2.0/1.3 0.0 < 5% fines, very Loose, dry, pale 3-4-4-5 SP

brown (10YR6/3)

Top 1.1': SAND, poorly graded, f to SP
S-3 4-6 2.0/1.7 0.0 med, < 5% fines, very Loose, dry, pale 3-3-6-7

brn (10YR6/3). Next 0.2': Sandy SILT,
poorly graded, 20 - 30% f sand, very SM
loose, dry, gray brown (10YR5/2)
Bottom 0.4': SAND, poorly graded, f
to med, 10% coarse, < 5% fines, loose, SP organic black sand
dry, It yellowish brown (10YR6/2) at 1.3' to 1.4'

Top 1.3': SAND, poorly graded, fine, SP finely taminated
S-4 6-8 2.0/2.0 11.2 < 5% fines, loose, dry, very pate 12-6-8-10

brn (10YR7/3). Bottom 0.7': Silty finely laminat
SAND, poorly graded, fine, 20 - 30% SM with a slightly
fines, loose, dry, pate brown (10YR6/3) coarser Lens from

7.6'-7.7, bgs

Top 0.9': Silty SAND to sandy SILT,
S-5 8-10 2.0/1.9 192.0 poorly graded, 40 - 50% f sand, 10-10-12-12 SM

50 - 60% silt, med dense, moist
Next 0.6': Sandy SILT grading into
clayey SILT, slightly plastic, 5% f ML
sand, wet, It olive brown (2.5Y5/3)
Bottom 0.4': Silty SAND, poorly extensive orange
graded, fine, 20% silt, med dense, wet, SM-ML iron staining
brown (10YR5/3) from 9.4-9.6' bgs

Silty SAND, fine, 20-40% nonptastic to
S-6 10-12 2.0/1.7 NR slightly plastic fines, med dense, wet, 8-7-7-8 SM

very pate brn (10YR9/4) with scattered
orange-brown spots

Too 1.4': Silty SAND, fine, 20 - 40%
S-7 12-14 2.0/2.0 NR grading into 12 - 20% nonptastic to 6-4-6-8 SM

slightly plastic fines, med dense, wet,
very pale brn (10YR9/4) with orange-
brn Laminae. Next 0.2': CLayey SILT,
slightly plastic, < 10% f sand, dense, ML
moist, It brownish gray (2.5Y6/2);
overlain by 1/8" layer of orange-brn
SAND. Bottom 0.4': Silty SAND, fine,
20-40% nonplastic fines, Loose, moist, SM
brownish yellow (10YR6/4).

Silty SAND, fine, 20 - 40% nonplastic
S-8 14-16 2.0/1.6 NR fines, med dense (Loose in some 12-10-8-11 SM

layers), wet, Laminated, alternating
It brownish gray (2.5Y6/2) and
yetlowish red (5YR4/6)



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-18X (p. 2 of 6)

CLIENT: AEC DATE STARTED: 8/12/94 STUDY AREA: 50. CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: drive & wash BORING DIAMETER: PID METER: Model 580B OV4

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 92.75,

LOGGED BY: R. Rustad, D. Pierce CHECKED BY: WATER TABLE BGS: 11.9'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 0.6': Silty SAND, as in S-8 SM
S-9 16-18 2.0/2.0 NR Next 0.9': Silty SAND, fine, 12 - 25% 9-9-11-11 SM

nonpLastic fines, med dense, saturated,
very pate brown (10YR7/4) with
scattered orange-brown spots (16.0' -

17.5' bgs) accompanied by unidentified
fibers. Next 0.1': Silty SAND with SM
10% angular gravel to 3/8" max

Bottom 0.4': Silty SAND, as in S-8 SM

S-10 18-20 2.0/2.0 16.9 Silty SAND, fine, 12 - 20% fines, med 12-10-10-11 SM

dense, wet, Lt yellowish brn (10YR6/4)

S-11 20-22 2.0/1.0 6.4 Silty SAND, as in S-10 13-8-10-9 SM

Silty SAND, fine, 12-40% fines (silt
S-12 22-24 2.0/1.3 11.4 content varies with depth), med dense, 7-6-9-10 SM-ML

wet, It yellowish brn (10YR6/4)

Top 1.0': Silty SAND, as in S-11 SM
S-13 24-26 2.0/2.0 14.2 Next 0.6': InterLayered clayey SILT 5-5-9-11 ML & SM

and silty SAND, Lt yellowish brown
(10YR6/4) interLayered with orange-
brown. Bottom 0.4': SAND, uniform, SP-SM
fine, 5 - 12% fines, med dense, wet,
Lt yellowish brn (10YR6/4) interlamina-
ted with yellowish red (5YR5/8)

Top 0.7': SAND, uniform, fine, SP-SM
S-14 26-28 2.0/1.5 44.2 5 - 12% fines, med dense, wet, It 7-11-11-11

yellowish frn (10YR6/4). Next 0.3':
Sandy SILT, slightly plastic, 10 - 20% ML
f sand, very stiff, wet, Lt yellowish
brn. Bottom 0.5': SAND, uniform,
fine, 5 - 12% fines, med dense, wet, SP-SM highest PID value
reddish yellow (7.5YR6/6) in this Layer

Silty SAND, fine, 12 - 20% nonptastic
S-15 28-30 2.0/1.3 13.6 fines, med dense, wet, It yellowish 4-6-8-12 SM

brn (10YR6/4), infrequent and non-
distinct pink Laminae (7.5YR7/4)

Top 1.1': Silty SAND, fine, 15 - 25%
S-16 30-32 2.0/1.7 0.0 nonpLastic fines, med dense, wet, It 7-8-9-10 SM

yellowish brn (10YR6/4). Next 0.1':
CLayey SILT, slightly plastic, ML
10 - 20% f sand, very stiff, It
yellowish brn (2.5Y6/3). Bottom 0.5':
Silty SAND, fine, 15 - 25% nonpLastic SM
fines, med dense, wet, It yellowish brn
(10YR6/4) with bands of reddish yellow
(7.5YR6/6)

Silty SAND, fine, 15 - 25% nonptastic 4-5-7-12
S-17 32-34 2.0/1.5 0.0 fines, med dense, wet, It yellowish brn SM

(10YR6/4) with bands of reddish yellow
(7.5YR6/6)



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-18X (p. 3 of 6)

CLIENT: AEC DATE STARTED: 8/12/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: drive & wash BORING DIAMETER: PID METER: Model 5808 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 92.75'

LOGGED BY: R. Rustad, D. Pierce CHECKED BY: WATER TABLE BGS: 11.9'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Silty SAND, fine, 12 - 20% nonptastic
S-18 34-36 2.0/1.5 1.6 fines, med dense, wet, pate yellow 6-8-8-15 SM

(2.5Y8/3) with faint Laminae of reddish
yellow (7.5YR6/6), particularly in
35.6"-35.7' bgs

S-19 36-38 2.0/1.7 0.0 Silty SAND, similar to S-18, except 5-10-12-14 SM
Layering mostly indistinguishable

Top 0.6': Silty SAND, as in S-19 SM
S-20 38-40 2.0/1.6 0.0 Bottom 1.0': SAND, poorly graded, 3-7-9-10

fine, 5 - 12% fines, med dense, wet, SP-SM
very pate brown (10YR7/3)

Top 1.6': SAND, poorly graded, fine,
S-21 40-42 2.0/1.9 0.0 5 - 12% fines, med dense, wet, very 6-7-5-7 SP-SM

pate brown (10YR7/3) with Laminae and
Layers of reddish yellow (7.5YR6/8)
Bottom 0.3': CLAY, moderately to
highly plastic, < 10% f sand, very
stiff, wet, tight olive brn (2.5Y5/3) CH
with very thin Laminae of dk reddish
brown fine sand (5YR3/3)

Too• 1.7': SAND, poorly graded, fine,
S-22 42-44 2.0/2.0 0.0 5 - 12% fines, med dense, wet, very 4-6-10-16 SP-SM

pate brown (10YR7/3) with Laminae and
Layers of reddish yellow (7.5YR6/8)
Next 0.1': CLAY, moderately to highly CH
plastic, stiff, wet, It olive brown
(2.5Y5/3). Bottom 0.2': SAND, as in SP-SM
top 1.7'.

Too 0.9': SAND, poorly graded, fine,
S-23 44-46 2.0/2.0 0.0 5 - 12% fines, med dense, wet, very 9-4-5-9 SP-SM

pate brown (10YR7/3) with Laminae and
layers of reddish yellow (7.5YR6/8)
Bottom 1.1': Interbedded clay and CH&
sand. CLAY- mod. to highly plastic, SP-SM
stiff, wet, It olive brn (2.5Y5/3).
SAND-as in above 0.9', in Layers
1/8" to 1"

Top 0.8': SAND, poorly graded, fine, SP-SM
S-24 46-48 2.0/2.0 0.0 5 - 12% fines, med dense, wet, Light 10-9-17-21

olive brown (2.5Y5/3). Next 0.5': CH-SC
Sandy CLAY, mod. to highly plastic,
35 - 50% f sand, very stiff, wet, It
olive brown (2.5Y5/3). Next 0.3':
Clayey SAND, fine, 25 - 50% mod. to SC-CH
highly plastic fines, very stiff, wet,
It olive brown (2.5Y5/6). Next 0.3':
Clayey SAND, fine, 15 - 25% moderately SC-CH
plastic fines, very dense, wet, reddish
brown (5YR4/4). Bottom 0.1': CLAY,
mod. to highly plastic, hard, wet, CH
Light olive brown (2.5Y5/3).



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-18X (p. 4 of 6)

CLIENT: AEC DATE STARTED: 8/12/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: drive & wash BORING DIAMETER: PID METER: Model 580B 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 92.75'

LOGGED BY: R. Rustad, D. Pierce CHECKED BY: WATER TABLE BGS: 11.9'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 0.3': CLAY, moderately to highly
S-25 48-50 2.0/1.5 0.0 plastic, hard, wet, Light olive brown 10-8-13-16 CH

(2.5Y5/3). Bottom 1.2': SAND, poorly
graded, fine, 5 - 12% slightly to mod. SP-SM
plastic fines, med dense, wet, pink
(7.5YR7/3) interLaminated with
yellowish red (5YR4/6).

S-26 50-52 2.0/0.0 -- - no recovery - 8-8-11-14

SiLty SAND, fine, 12 - 20% fines,
S-27 52-54 2.0/2.0 0.0 dense, wet, intertayered brownish 10-12-21-25 SM

yeLLow (10YR6/6) and light brownish
yellow (10YR6/4)

SAND, poorly graded, fine, 5 - 12%
S-28 54-56 2.0/1.4 0.0 fines, med dense, wet, intertayered 10-9-10-12 SP-SM

very pate brown (10YR7/4) and brownish
yellow (10YR6/6)

Top 0.1': CLAY, mod. to highly CH
S-29 56-58 2.0/2.0 0.0 plastic, very stiff, wet, Light oLive 9-16-18-25

brown (2.5Y5/3). Next 0.3': SAND,
poorly graded, fine, < 5% fines, dense, SP
wet, reddish yeLLow (7.5YR7/6).
Bottom 1.6': SAND, poorly graded,
fine, 5 - 12% fines (12 - 20% fines SP-SM
56.4' - 56.8'), dense, very pate brown & SM
(10YR7/3) interLaminated with reddish
yelLow (7.5YR7/6).

Top 0.6': Alternating Layers (0.5" to
S-30 58-60 2.0/2.0 0.0 1.0" thick) of clay and sand. CLAY, 10-10-14-19

mod to highly plastic, very stiff, wet, CH &
It olive brown (2.5Y5/3). SAND,poorLy SP-SM
graded, fine, 5 - 12% fines, very pate
brown (10YR8/4) to strong brown
(7.5YR5/6). Bottom 1.4': Silty SAND,
fine, 15 - 30% fines, med dense, wet, SM
very pate brown (10YR7/4).

S-31 60-62 2.0/1.2 0.0 Silty SAND, fine, 12 - 20% fines, 5-4-8-11 SM
med dense, wet, very pate brn (10YR7/4)

SAND, fine, 5 - 12% fines, med dense,
S-32 62-64 2.0/2.0 0.0 wet, very pate brown (10YR7/4) with 5-7-12-20 SP-SM

occasional indistinct Laminae of
reddish yellow (7.5YR6/8)

SAND, poorly graded, fine, 10% fines,
S-33 64-66 2.0/1.3 0.0 Loose, wet, very pate brown (10YR7/4), 5-5-7-14 SP-SM

angular to subangutar grains



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-18X (p. 5 of 6)

CLIENT: AEC DATE STARTED: 8/12/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: drive & wash BORING DIAMETER: PID METER: Model 5806 0VN

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 92.75'

LOGGED BY: R. Rustad, D. Pierce CHECKED BY: WATER TABLE BGS: 11.9'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 1.5': SAND, poorly graded, fine,
S-34 66-68 2.0/1.7 0.0 10% fines, Loose, wet, very pate brown 5-9-14-20 SP-SM

(10YR7/4) with occasional reddish
yellow Laminae, micaceous flakes in
sand (0.01 - 1.0 mm), angular to
subanguLar grains.
Bottom 0.2': SILT, slightly plastic,
5 - 10% f sand, medium dense, wet, SM-SP
gray (10YR5/1).

Top 0.7': SAND, poorly graded, fine,
S-35 68-70 2.0/1.4 0.0 5 - 10% fines with occasional reddish 20-19-7-10 SP-SM

Laminae, med dense to dense, wet, pate
brown (10YR6/3). Next 0.2': Sandy
SILT, poorly graded, 15 - 20% f sand, SM
soft to firm, wet, Lt brownish gray
(10YR6/2). Bottom 0.5': SANDto silty SP-SM
SAND, poorly graded, fine, 10 - 25% to SM
silt, Loose, wet, grayish brn (10YR5/2)

S-36 70-72 2.0/1.5 0.0 Sandy SILT, 20 - 30% f sand, medium 9-11-15-14 SM
dense, wet, pale brown (10YR6/3)

Sandy SILT, 20 - 30% f sand, medium
S-37 72-74 2.0/1.2 0.0 dense, wet, paLe brown (10YR6/3) with 7-10-19-17 SM

thick reddish Laminae (coarser texture
from 72.5' to 72.6' and 73.0' to 73.1)

S-38 74-76 2.0/1.8 0.0 Sandy SILT, as in S-37, but with thin 2-4-10-10 SM
laminae

Too 1.1': Sandy SILT, 20 - 30% fine
S-39 76-78 2.0/1.6 0.0 sand, med dense, wet, pale brown 5-9-13-20 SM

(10YR6/3) with thin reddish laminae
- grading over 0.2' into -

Bottom 0.5': SAND, poorly graded,
fine, 5% med, 5 - 10% silt, med dense, SP-SM
wet, gray (10YR6/1)

SAND, as in bottom 0.5' of S-39, but
S-40 78-80 2.0/1.9 0.0 with increasing frequency of Laminae 22-17-10-12 SP-SM

(5 - 10 per inch)

Too 1.7': Silty SAND, poorly graded,
S-41 80-82 2.0/2.0 0.0 f sand, 15 - 20% silt, Loose, wet, It 5-4-7-8 SM

brownish gray (10YR6/2), micaceous,
no bedding or laminae. Bottom 0.3':
Sandy SILT, slightly plastic, 20 - 30% SM
f sand, loose, wet, gray (10YR5/1).

Top 1.1': Sandy SILT, as in bottom SM
S-42 82-84 2.0/2.0 0.0 0.3' of S-41. Bottom 0.9': Silty SAND 3-4-7-8

to sandy SILT, slightly plastic, SM-ML
30 - 45% f sand, loose, wet, gray
(10YR5/1), some thin laminae present at
83' -83.2' (pate brown)

L|



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-94-18X (p. 6 of 6)

CLIENT: AEC DATE STARTED: 8/12/94 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: drive & wash BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 92.75,

LOGGED BY: R. Rusted, D. Pierce CHECKED BY: WATER TABLE BGS: 11.9'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 0.9': Silty SAND, fine, poorly
S-43 84-86 2.0/2.0 0.0 graded, 15 - 20% silt, med dense, wet, 5-9-18-20 SM-ML

gray (10YR5/1)
Bottom 1.1': Silty SAND, as in above
0.9', buJt including gravel-sized, SM-ML
angular phyltite (5 mm maximum)

Clayey SILT, plastic, firm, wet, gray
S-44 86-88 2.0/0.4 0.0 (10YR5/1), contains angular phyllite 21-13-16-46 ML-CL

gravel

Top 1.1': GRAVEL- to COBBLE-sized
S-45 88-90 2.0/1.8 0.0 phyllite fragments, angular, in a 18-52-22-7 GM

sandy SILT matrix, f to c sand, dense,
wet, dk gray (1OYR4/1). Next 0.4':
Coarse SAND and GRAVEL, 10% med sand, GW
< 5% fines, including subangular
phyLlite fragments (max size 5 amm).
Bottom 0.3': SILT, 5% gravel, 10% f ML
to c sand, very stiff.

Too 0.6': Sandy SILT, 30 - 40% fine ML
S-46 90-92 2.0/1.8 0.0 sand, med stiff, wet, gray (10YR6/1) 27-18-12-9

Bottom 1.21: Silty SAND, well graded,

f to c, 20 - 30% silt, med dense, wet, SM-ML
subangutar to subrounded

GRAVEL, well graded, angular, 20% fine
S-47 92-92.5 0.75/0.5 0.0 to coarse sand, 20% silt. Phytlite 33-133/0.15" GM

cuttings from rollerbit.

BOE at 92.75'

0



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-95-19X (p. 1 of 3)

CLIENT: AEC DATE STARTED: 1/20/95 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 1/24/95 PROTECTION: Modified D

METHOD: HSA and drive & wash BORING DIAMETER: PID METER: Model 5808 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 87.0'

LOGGED BY: J. Healey, H. Colby CHECKED BY: WATER TABLE BGS: 10.5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 0.2': Silty SAND, f to med, 30% SM roots (topsoil)
S-1 0-2 2.0/1.6 BKG fines, nonplastic, loose, damp, dk brn 4-6-4-6

Bottom 1.3': SAND, poorly graded,
f to med, 10% gravel, 10% fines, med SP-SM
dense, damp, brown

Top 0.6': Silty SAND, f to med, 25% SM some coal powder
S-2 2-4 2.0/1.1 BKG fines, med dense, damp, dk brown 10-11-5-4

Bottom 0.5': SAND, poorly graded,
f to med, < 5% fines, med dense, damp, SP
reddish brown

SAND, poorly graded, fine to coarse
S-3 4-6 2.0/1.3 BKG (mostly f to med), 5% f gravel, < 5% 2-4-5-8 SP

fines, Loose, damp, yellow-brown

SAND, well graded, fine to coarse,
S-4 6-8 2.0/1.2 BKG 15% f gravel, < 5% fines, med dense, 14-13-15-14 SW

damp to moist, tan

SAND, poorly graded, f to c (finer
S-5 8-10 2.0/ BKG with depth), < 5% fines, med dense, wet 10-10-11-9 SP

(becoming saturated with depth), tan

SAND, poorly graded, f to med (very
S-6 10-12 2.0/2.0 BKG fine at bottom 0.2'), med dense, 2-5-7-9 SP

saturated, tan with some rust staining

SAND, poorly graded, f to med (bottom
S-7 12-14 2.0/ BKG 0.5' is very fine, denser), med dense, 11-10-14-16 SP

saturated, tan with some rust staining

S-8 14-16 2.0/ BKG SAND, poorly graded, fine to medium, 4-4-5-7 SP
med dense, saturated, tan

Top 1.0': SAND, well graded, fine to
S-9 16-18 2.0/2.0 BKG coarse, < 5% fines, medium dense, 9-10-12-16 SW

saturated, tan
Bottom 1.0': SAND, poorly graded,
fine, 10% silt, medium dense, SP
saturated, tan

SAND, poorly graded, fine, 5 - 12%
S-10 18-20 2.0/2.0 BKG fines, medium dense, saturated, 5-8-9-10 SP-SM

laminated, tan

SAND, poorly graded, fine, < 5% fines,
S-11 20-22 2.0/1.5 BKG medium dense, saturated, tan with rust 10-11-13-15 SP

staining

Too 1.0': SAND, as in S-il SP
S-12 22-24 2.0/2.0 BKG Bottom 1.0': Silty SAND, fine, 25% 11-10-13-13

fines, medium dense, saturated, SM
Laminated, tan

SAND, poorly graded, fine, med dense,
S-13 24-26 2.0/1.5 BKG saturated, slightly laminated, tan with 11-13-14-14 SPI

some rust color



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-95-19X (p. 2 of 3)

CLIENT: AEC DATE STARTED: 1/20/95 STUDY AREA: 50. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 1/24/95 PROTECTION: Modified D

METHOD: HSA and drive & wash BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 87.0'

LOGGED BY: J. Healey, H. Colby CHECKED BY: WATER TABLE BGS: 10.5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

S-14 26-28 2.0/1.8 BKG SAND, as in S-13 10-10-10-11 SP

S-15 28-30 2.0/1.8 BKG SAND, as in S-13 12-13-14-15 SP

S-16 30-32 2.0/1.8 BKG SAND, as in S-13 10-11-11-12 SP

S-17 32-34 2.0/0.8 BKG SAND, as in S-13 12-14-18-21 SP

S-18 34-36 2.0/1.7 BKG SAND, similar to S-13, but slightly 8-8-9-11 SP
coarser

S-19 36-38 2.0/0.5 BKG SAND, as in S-18 3-5-4-5 SP

S-20 38-40 2.0/1.6 BKG SAND, as in S-18 9-14-9-13 SP

S-21 40-42 2.0/1.1 BKG SAND, as in S-18 9-10-13-12 SP

S-22 42-44 2.0/0.5 BKG SAND, as in S-18 9-11-13-17 SP

S-23 44-46 2.0/ BKG SAND, as in S-18 5-5-7-9 SP. S-24 46-48 2.0/2.0 SAND, as in S-18 8-8-12-12 SP

S-25 48-50 2.0/1.3 SAND, as in S-18 6-8-12-13 SP

S-26 50-52 2.0/1.5 SAND, as in S-18 25-13-11-12 SP

Silty fine sand at top of interval. SM
S-27 52-54 2.0/2.0 SAND, poorly graded, fine, medium 10-17-16-13

dense, saturated, slightly Laminated, SP
tan with some rust color.

ToD 0.8': Fine SAND with silt, SM
S-28 54-56 2.0/2.0 trace clay. Next 0.4': Fine SAND, 17-11-17-16 SP

Little silt, gray. Bottom 0.8':
Fine SAND, yellowish brown. SP

S-29 56-58 2.0/1.9 SAND, poorly graded, med dense, 8-6-10-8 SP

saturated, tan, minor Laminations

S-30 58-60 2.0/2.0 SAND, as in S-29 7-6-7-11 SP

S-31 60-62 2.0/0.0 - no recovery - 12-7-4-5 --

S-32 62-64 2.0/1.8 SAND, as in S-29 2-6-6-5 SP

S-33 64-66 2.0/ SAND, as in S-29, but slightly more 6-4-3-6 SP
grayish

S-34 66-68 2.0/2.0 SAND, as in S-33 WR-WR-8-8 SP

S-35 68-70 2.0/1.3 SAND, as in S-33, but with no 8-6-7-13 SP
Laminations

S-36 70-72 2.0/2.0 SAND, as in S-35 4-6-5-4 SP

S-37 72-74 2.0/0.5 SAND, as in S-35 -- poor recove¶y WR-7-10-13 SP

S-38 74-76 2.0/1.1 SAND, as in S-35 5-7-5-4 SP



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-95-19X (p. 3 of 3)

CLIENT: AEC DATE STARTED: 1/20/95 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 1/24/95 PROTECTION: Modified D

METHOD: HSA and drive & wash BORING DIAMETER: PID METER: Model 580B 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 87.0'

LOGGED BY: J. Healey, H. Colby CHECKED BY: WATER TABLE BGS: 10.58

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND with trace siLt, poorly graded,
S-39 76-78 2.0/1.8 med dense, saturated, grayish tan, 8-11-11-4 SP

minor laminations

SAND, poorly graded, medium dense,
S-40 78-80 2.0/2.0 saturated, grayish tan, minor Lamina- 8-12-17-21 SP

tions

S-41 80-82 2.0/1.2 SAND, as in S-40 6-7-7-11 SP

Top 1.7': SAND, as in S-40. SP
S-42 82-84 2.0/2.0 Bottom 0.3': SAND with little silt, 8-13-25-41

poorly graded, med dense, saturated, SP-SM
grayish tan, minor Laminations.
Weathered rock fragments in tip.

SAND, fine to medium, some f to med
S-43 84-85 1.0/1.0 gravel, 5% fines, very dense, 32-48-100/5" SW

saturated, gray to brown, TILL

BOE at 87'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-95-20X (p. 1 of 4)

CLIENT: AEC DATE STARTED: 1/16/95 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 1/17/95 PROTECTION: Modified D

METHOD: HSA and drive & wash BORING DIAMETER: PID METER: Modet 580B 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 89'

LOGGED BY: J. Heatey CHECKED BY: WATER TABLE BGS: 8'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

To 0.3': Sandy SILT, nonplastic, SM-ML roots
S-1 0-2 2.0/1.6 30% f sand, very stiff, moist, dark 13-33-13-11

brown. Next 0.7': SAND, mod. wett SW a few pieces of
graded, f to c (mostLy med), Loose, coat
damp, Light yetLow-brown. Bottom 0.6':
SAND, poorLy graded, fine, Loose, SP
damp, tan.

SAND, poorLy graded, fine, 10% med to
S-2 2-4 2.0/1.4 coarse, Loose, damp, banded tan and 8-5-4-6 SP

yetLow with a 1" band of dk brown siLty
sand at 0.2'

SAND, poorLy graded, fine, Loose,
S-3 4-6 2.0/1.4 damp. Top 0.4' is banded tan and 3-4-6-8 SP

yetlow with one band of dark siLt;
bottom 1.0' is tan.

S-4 6-8 2.0/1.3 SAND, poorty graded, fine, med dense, 6-8-8-11 SP
damp (bottom 0.1' wet), tan

SAND, poorLy graded, fine, band of
S-5 8-10 2.0/1.1 siLt at 0.3', med dense, top 0.2' wet, 3-6-7-7 SP

bottom 0.9' saturated, tan

SAND, poorLy graded, fine, 10% siLt,
S-6 10-12 2.0/1.6 med dense, saturated, tan with a few 4-6-6-8 SP-SM

bands of rust, Laminated

SAND, poorLy graded, fine, band of
S-7 12-14 2.0/1.8 sitt at 1', med dense, saturated, tan 8-9-16-13 SP-SM

with some thick bands of rust,
Laminated

SAND, poorLy graded, fine, Less siLt
S-8 14-16 2.0/1.5 than in S-7, med dense, saturated, tan 7-7-7-8 SP

with thinner bands of rust, Laminated

SAND, poorty graded, fine, med dense,
S-9 16-18 2.0/2.0 saturated, tan with thin bands of rust, 10-10-10-10 SP

Laminated

S-10 18-20 2.0/ SAND, as in S-9 5-7-7-8 SP

S-11 20-22 2.0/2.0 SAND, as in S-9, but more reddish 6-6-7-5 SP

SAND, poorty graded, fine, med dense,
S-12 22-24 2.0/2.0 saturated, Lt brown with thin bands of 5-9-9-9 SP

rust, Laminated

S-13 24-26 2.0/2.0 SAND, as in S-12 5-7-9-9 SP

S-14 26-28 2.0/2.0 SAND, as in S-12, but sLightLy coarser 10-12-14-14 SP

S-15 28-30 2.0/ SAND, as in S-14 0-4-6-12 SP

* S-16 30-32 2.0/2.0 SAND, as in S-14 8-11-14-10 SP

S-17 32-34 2.0/2.0 SAND, as in S-14 13-16-19-23 SP



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-95-20X (p. 2 of 4)

CLIENT: AEC DATE STARTED: 1/16/95 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 1/17/95 PROTECTION: Modified D

METHOD: HSA and drive & wash BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 89'

LOGGED BY: J. Healey CHECKED BY: WATER TABLE BGS: 8'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft/ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine, med dense,
S-18 34-36 2.0/0.3 saturated, Lt brown with thin bands of not recorded SP

rust, Laminated

S-19 36-38 2.0/1.8 SAND, as in S-18 8-12-16-19 SP

SAND, poorly graded, fine, med dense,
S-20 38-40 2.0/0.9 saturated, tan with some rust lamina- 6-9-16-18 SP

tions

S-21 40-42 2.0/1.5 SAND, as in S-20 9-12-20-23 SP

S-22 42-44 2.0/2.0 SAND, as in S-20 8-6-10-18 SP

Top 0.2': Sitty CLAY, slightly CL
S-23 44-46 2.0/1.3 plastic, very stiff, saturated, Lt brn 8-15-18-23

Next 0.4': SILT, nonpLastic, 25 - 30%
f sand, very stiff, saturated, tan and ML
rust, highly laminated
Bottom 0.7': SAND, poorly graded,
fine, grain size decreases with depth, SP
dense, saturated, tan with rust bands,
laminated

Too 1.5': SAND, as in bottom 0.7' of SP
S-24 46-48 2.0/2.0 S-23. Bottom 0.5': Interbedded fine 6-8-8-14

SAND, SILT, and CLAY, sand is poorly
graded, 50% fines, saturated, tan and SM, ML,
gray-brown, thin Laminar beds and CL

Top 0.8': Sitty SAND, poorly graded,
S-25 48-50 2.0/2.0 fine, 15 - 20% fines, saturated, tan not recorded SM

with rust Laminations. Bottom 1.2':
Interbedded SILT and CLAY, slightly
plastic, 15% f sand, very stiff, ML and
saturated, tan and gray-brown and rust, CL
highly Laminated

Top 1.0': SAND, poorly graded, fine,
S-26 50-52 2.0/2.0 10 - 20% fines, dense, saturated, tan 12-16-18-20 SM

with rust Laminations. Bottom 1.0':
SAND, poorly graded, fine, dense,
saturated, tan with rust Laminations SP

SAND, poorly graded, fine, 5 - 10%
S-27 52-54 2.0/2.0 fines (a few thin bands of silt and 8-11-13-22 SP

clay), medium dense, saturated, tan
with rust staining

S-28 54-56 2.0/2.0 SAND, poorly graded, fine, dense, 10-18-14-14 SP
saturated, tan with rust Laminations

SAND, poorly graded, fine, 5% fines
S-29 56-58 2.0/2.0 (a few thin bands of sitt), dense, 10-12-19-21 SP

saturated, tan with rust Laminations

S-30 58-60 2.0/1.7 SAND, poorly graded, fine, dense, 12-13-14-23 SP
saturated, tan with rust laminations



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-95-20X (p. 3 of 4)

CLIENT: AEC DATE STARTED: 1/16/95 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 1/17/95 PROTECTION: Modified D

METHOD: HSA and drive & wash BORING DIAMETER: PID METER: Model 5808 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 89'

LOGGED BY: J. HeaLey CHECKED BY: WATER TABLE BGS: 8'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

S-31 60-62 2.0/1.8 SAND, poorLy graded, fine, dense, 28-21-21-35 SP
saturated, tan with rust Laminations

S-32 62-64 2.0/1.3 SAND, as in S-31, but with increasing 6-9-12-26 SP
rust color at bottom of interval

Top 0.6': SAND, poorly graded, fine, SP
S-33 64-66 2.0/2.0 dense, saturated, rust cotored 10-30-45-61

Bottom 1.4': SAND, poorty graded,
fine, dense, saturated, tan with rust SP
Laminations

S-34 66-68 2.0/1.4 SAND, poorty graded, fine, dense, 13-17-25-27 SP
saturated, tan with very Littte rust

Too 1.2': SAND, poorty graded, fine, SP
S-35 68-70 2.0/2.0 dense, saturated, Light reddish brown 14-20-27-41

Bottom 0.8': SAND, poorly graded,
fine (finer than in top 1.2'), dense, SP
saturated, tan

Top 0.8': SAND, poorly graded, fine, SP
S-36 70-72 2.0/1.2 dense, saturated, Light reddish brown 9-12-20-26

Bottom 0.4': SAND, poorty graded,
fine (finer than in top 0.8'), dense, SP
saturated, tan

SAND, poorly graded, fine (becoming
S-37 72-74 2.0/2.0 finer at bottom 0.3'), medium dense, 5-11-17-21 SP

saturated, tan with rust-colored
striations

S-38 74-76 2.0/2.0 SAND, poorty graded, fine, dense, 9-14-28-28 SP
saturated, tan, some rust striations

S-39 76-78 2.0/2.0 SAND, poorly graded, fine, med dense, 8-3-13-17 SP

saturated, tan

S-40 78-80 2.0/ SAND, as in S-39 11-13-17-21 SP

Top 1.2': SAND, poorly graded, fine, SP
S-41 80-82 2.0/2.0 medium dense, saturated, tan 9-11-14-17

Bottom 0.3': SAND, poorly graded,
fine, 10% fines, medium dense, SP-SM
saturated, gray-brown

Top 0.85: SAND, poorly graded, fine, SP
S-42 82-84 1.5/1.5 dense, saturated, tan. Bottom 0.7': 26-28-31-

Silty, gravelty SAND, welt graded, 50/0"
fine, 25 - 30% f to c gravel, 25 - 30% SM
fines, dense, saturated, gray-brown.

Top 0.5': Sitty, gravetly SAND, as SM
S-43 84-86 2.0/1.0 in bottom 0.7' of S-42 35-20-27-15

Bottom 0.5': Silty SAND, well graded,
fine to coarse, 10 - 15% fine gravel, SM
15% fines, dense, saturated, gray



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 G6M-95-20X (p. 4 of 4)

CLIENT: AEC DATE STARTED: 1/16/95 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 1/17/95 PROTECTION: Modified D

METHOD: HSA and drive & wash BORING DIAMETER: PID METER: ModeL 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 89'

LOGGED BY: J. Heatey CHECKED BY: WATER TABLE BGS: 8'

SAMPLE PID OF USCS
DEPTH PEN.IREC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft.ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

Top 1.2': SAND, poorty graded, fine, SP
S-44 86-88 2.0/2.0 dense, saturated, tan 8-18-15-38

Next 0.3': GraveLLy SAND, weLL
graded, fine to coarse, 40% fine SW
graveL, dense, saturated, gray
Bottom 0.5': SAND, poorLy graded,
fine to medium, 15% fine graveL, SP-SM
5 - 10% fines, dense, saturated, gray,
tiLL

Top 0.5': SAND, poorLy graded, fine
S-45 88-89 1.0/1.0 to coarse, 10 fine graveL, very dense, 60-88-100/0" SP

saturated, gray
Bottom 0.5': SAND, poorLy graded,
fine, 15% fine graveL, 5% fines, very SP
dense, saturated, gray

BOE at 89'



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 30B-92-O1X

CUENT: AEC DATE STARTED: 6/11/92 GROUP: 6 (Moore Airfieid-DSA)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/11/92 PROTECTION: Modified 0

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Model 580B OVM

GROUND ELEV.: 268.6' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

0-0.6 Drilled through cement. Ground surface is taken
to be below asphalt

S-1 0-2 2.0/1.6 BKG SAND, poorly graded, medium-dense, dry. SP-SM 2/7/6/7 3" spoon. Analytical
sample collected.

(0-0.2) gravelly; "40% fill, 7.5YR7/6 Munsell
reddish-yet low.

(0.2-1.6) 10YR8/3 very pate brown, no structure,
glacial outwash.

S-2 2-4 2.0/- 9KG Same as above, medium to coarse grained 5/6/8/7 2" spoon. Grain-size
('10% feldspar and mica, -85% quartz) with -5% analysis performed.
gravel. SP-SM

S-3 4-6 2.0/0.9 8KG Same as above except loose, 10YR8/2 Munsett white. 3/6/4/7 2" spoon. Analytical
sample collected.

SP-SM

S-4 6-8 2.0/1.5 8KG Same as above except color change to darker brown 4/4/4/4 2" spoon.
from 6.5 - 6.55'.

SP-SM

S-5 8-10 2.0/2.0 BKG Same as above but coarser, sand composition= 3/4/4/5 2" spoon. Analytical
quartz -80%, mica -10%, and feldspar -10%. sample and duplicate

SP-SM collected.

BSE at 10'

ABB ENVIRONMENTAL SERVICES, INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING No.: 30B-92-02X

CLIENT: AEC DATE STARTED: 6/10/92 GROUP: 6 (Moore Air Fietd-OSA).

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/10/92 PROTEC7lON: Modi f i ed D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Model 5809 OVM

GROUND ELEV.: 268.6' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0.4-2 2.0/1.6 BKG Augered through 0.4' of asphalt

SAND, mediumi with trace gravel (<00), poorly 2/7/7/8 2" spoon. Analytical
graded, mediumi-dense, dry, 10YR8/2 Munsett white, samples collected.
glacial outwash, quartz "80% and feldspars.

SP

S-2 2-4 2.0/1.1 9KG Same as above except gravel <5%, Loose, quartz -85%, 7/5/5/7 2" spoon.
brown band from 2.7-2.73'.

SP

S-3 4-6 2.0/1.2 9KG Same as above except no gravel, loose. SP 2/6/7/6 2" spoon. Analytical
samples collected.

S-4 6-8 2.0/1.4 BKG Same as above. SP 2/4/5/6 2" spoon.

S-5 8-10 2.0/1.3 9KG Same as above except coarser, Little gravel (-10%) 2/3/4/5 2" spoon. Analytical
samples collected.

SP

BOE at 10'

ABB ENVIRONMENTAL SERVICE, INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 WORING NO.: 30B-92-03X
CLIENT: AEC DATE STARTED: 6/11/92 GROUP: 6 (Moore Air Field-DSA)

O CONTRACTOR: D. L. Maher DATE COMPLETED: 6/11/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Model 580B OVM

GROUND ELEV.: 268.8' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.8 8KG SAND, medium to coarse with Little (-10%) gravel, 4/11/11/14 3" spoon. Analytical
sand - 75% quartz, "15X mica and feldspar; poorly sample collected.
graded, medium dense, 1OYR6/2 Munsell Light Depth 0 is -0.4' below
brownish-gray, no structure. SP top of asphalt.

s-2 2-4 2.0/- Same as above. SP 4/5/6/8 3" spoon.

S-3 4-6 2.0/- Same as above except <5% gravel, sand - -85% quartz, 11/8/6/6 2" spoon. Collected
"10% mica and feldspar, and 10YR8/2 Munsell white. analytical sample.

SP

S-4 6-8 2.0/1.7 9KG Same as above except no gravel, sand - "90% quartz, 4/2/6/7 2" spoon.
"5X mica, -5% feldspar, 10YR7/2 Munselt Light gray,

loose, and moist. SP

S-5 8-10 2.0/- 8KG Same as above except coe,-ser, sand - "85% quartz, 5/8/8/9 3" spoon. Collected
"10% mica, -5% feldspar; medium dense. SP analytical sample.

BOE at 10'

ABB ENVIRONMENTAL SERVICE , INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING No.: 30B-92-04X

CLIENT: AEC DATE STARTED: 6/10/92 GROUP: 6 (Moore Air Fietd-DSA)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/10/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Model 5808 OVM

GROUND ELEV.: 268.7' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: -9' (perched)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(f1) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.8 BKG (0-0.5') SiltySAND, poorly graded, medium dense, 2/11/9/11 AnaLytical sample
damp, 10YR3/2 Munsetl very dark grayish brown, collected.
roots/grass, fiLL? SM

(0.5-1.8') GraveLly SAND, well graded, medium
dense, dry, 10YR8/1 Munsell white, no structure,
glacial outwash. SW

S-2 2-4 2.0/1.5 BKG Same as above except some (-20%) gravel, 10/10/9/10
sand - "20% mica and feldspar, poorly graded.

SP

S-3 4-6 2.0/- BKG Same as above except Loose. SP 3/5/4/6 Analytical sample
collected.

S-4 6-8 2.0/1.4 BKG Same as above except well graded. SW 2/3/2/4

s-5 8-10 2.0/1.6 BKG Same as above except oxidized horizon at 8.8-8.9' 2/3/4/3 Analytical sample
and top of wet zone at 8.9'. collected.

SW

BOE at 10'
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SOIL BORING LOG - FORT DEVENS, MA. I PROJECT NO.: 6917-04 BORING NO.: 30B-92-05X

CLIENT: AEC DATE STARTED: 6/10/92 GROUP: 6 (Moore Air Field-OSA)O CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/10/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Model 580B OVM

GROUND ELEV.: 268.5' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.7 8KG (0-0.6) Silty SAND with -10% pebbles, poorly 2/8/8/11 13" spoon. Analytical
graded, medium dense, damp, 10YR3/1 Munsell very sample collected.
dark gray, roots, fill? SM

(0.6-1.7) SAND, medium to coarse, poorly graded,
medium dense, damp, 10YR6/6 Munsell brownish
yellow, glacial outwash. SP

5-2 2-4 2.0/1.3 BKG Coarse SAND with -5% gravel, poorly graded, Loose, 4/5/5/8 2" spoon.
damp, 10YR6/8 Munsetl brownish yellow grading down
to 10YR8/3 Munsell very pate brown, glacial outwash.

SP

S-3 4-6 2.0/1.2 5KG (4.0-4.4) Same as above. 4/6/6/7 2" spoon. Grain-size
analysis performed.

(4.4-5.2) Same as above except 10YR8/2 Munsell white

_ _ -t2SP

S-4 6-8 2.0/1.6 9KG Same as above except medium grained, "90 quartz, 3/4/5/4 2" spoon. Analytical
o10 mica and feldspar, Loose, 10YR8/1 Munselt sample collected.

white. SP

S-5 8-10 2.0/- Same as above except fine to medium grained and 2/2/2/3 2" spoon. Analytical
very Loose. SP sample coLLected.

BOE at 10'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 30B-92-06X
CLIENT: AEC DATE STARTED: 6/10/92 GROUP: 6 (Moore Air Field-DSA)_

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/10/92 PROTECTION: Modified D

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Model 5808 OVm

GROUND ELEV.: 266.5' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/V' COMMENTS

S-1 0-2 2.0/2.0 BKG Silty SAND, fine, poorly graded, "15% silt and 4/11/11/19 3" spoon. Analytical
15% gravel, medium dense, dry, 10YR3/3 sample collected. Split

Munsetl dark brown, roots near top, fill? SM with CDM.

(1.5-2.0) Same as above except coarser, -10%
gravel, 10YR8/2 Munselt white, fill? SP

S-2 2-4 2.0/1.6 BKG (2.0-3.0) Same as above except dense. Abrupt facies 14/15/17/12 3" spoon. Analytical
change at 3.0'. sample collected. Split

with COM.
(3.0-3.6) SAND, medium to coarse, -10% micas and
feldspars, poorly graded, dense, dry to moist,
10YR8/2 MunselL white, glacial outwash. SP

S-3 4-6 2.0/1.6 BKG Same as above except fine to medium grading down to 3/7/7/4 2" spoon.
medium, medium dense.

SP

S-4 6-8 2.0/1.3 BKG Same as above except 6.1-6.4 is dry, 10YR6/4 MunseLt 4/8/7/9 2" spoon.
tight yellowish brown with two 0.05' thick bands of
darker brown sand.

SP

S-5 8-10 2.0/1.0 BKG Same sand as above except medium to coarse, -20X 2/3/4/6 2" spoon. Analytical
micas and feldspars, Loose. SP sample collected.

BOE at 10'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 30B-92-07X
CLIENT: AEC DATE STARTED: 6/10/92 GROUP: 6 (Moore Air FieLd-DSA). CONTRACTOR: D. L. Maher DATE COMPLETED: 6/10/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Model 5 0VM

GROUND ELEV.: 268.0' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: 8JR WATER TABLE BGS: 7.5'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.0 BKG SAND, poorly graded with gravel, medium dense, dry. 7/7/7/5 2" spoon. Analytical
sample collected.

(0-0.1) 10YR7/1 Munseltl Light gray, glacial
outwash, -10% gravel.

(0.1-1.0) Same as above except gravelly, no roots,
7.5YR3/2 MunselL dark brown. SP

S-2 2-4 2.0/1.1 8KG (2.0-2.2) Same as above. 5/16/12/7 2" spoon. Grain-size
analysis performed.

(2.2-2.6) Same as above except 7.5YR5/4 MunseLt
brown, "30% coarse sand (3 rmm).

(2.6-2.9) Shattered cement piece (from surface)

(2.9-3.1) Same as 2.2-2.6. SP

S-3 4-6 2.011.4 8KG SAND, poorly graded with "90% medium silica quartz 2/2/3/5 2" spoon.
grains and -10% medium mica and feldspar fragments,
Loose, dry, 10YR8/4 Munt'elL very pate brown,
glacial outwash. SP

S-4 6-8 2.0/1.6 8KG Same as above, WET at 7.5' SP 3/3/5/8 2" spoon. Analytical
sample collected.

S-5 8-10 2.0/1.8 8KG Same as above except grain size coarsens downward 2/218/10 3" spoon. Collected
from medium to coarse. SP analytical sample and

split with CDM.

BOE at 10'

0
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-07 BORING NO.: 30B-92-08X
CLIENT: AEC DATE STARTED: 6/10/92 GROUP: 6 (Moore Air Field-OSA)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/10/92 PROTECTION: Modified D

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Model 5808 0V?

GROUND ELEV.: 267.4' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ftift) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.9 BKG SAND, fine to medium, poorly graded, medium dense, 3/6/5/6 Analytical sample
dry, 10YR3/3 MunseLt dark brown, some grass roots collected.
at surface, some blackened areas at 1.0 and 1.6',
fiLL. SP

S-2 2-4 2.0/1.5 6KG (2.0-2.2) Same as above (fill). 3/5/6/6

(2.2-3.5) SAND, medium to coarse, -15% gravel,
sand - "85% quartz, -10X mica and feldspars,
poorly graded, medium dense, poorly
graded, medium dense, dry, 10YR7/3 Munselt very pale
brown, glacial outwash. SP

S-3 4-6 2.0/1.4 9KG Same as above except sand - 90% quartz, -5% mica, 1/2/4/4 Analytical sample
"5% feldspar, Loose, 10YR8/2 Munsell white. SP coLlected and grain-size

analysis performed.

S-4 6-8 2.0/1.0 9KG Same as above except mcd um dense. SP 2/5/7/6

S-5 8-10 2.0/1.5 5KG Same as above except very Loose. SP 2/3/0/8 Analytical sample
collected.

BOEat 10'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 31B-92-01X

CUENT: AEC DATE STARTED: 6/11/92 GROUP: 6 (Moore Airfield-FTA). CONTRACTOR: D. L. Maher DATE COMPLETED: 6/11/92 PROTECTION: Modified 0

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Model 5808 OVM

GROUND ELEV.: 267.5' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 8KG SAND, poorly graded, medium with -10% gravel, 6/11/11/11 Analytical sample
medium dense, dry, 10YR5/6 MunsetL yellowish brown collected. 2" spoon.
grading to a slightly darker brown, no structure, Drilled through 0.4'
variable minerals (quartz, mica, feldspar). SP tarmac.

S-2 2-4 2.0/1.5 6KG (2.0-2.7') Same as above. 6/7/8/6 Analytical sample
collected. 2" spoon.

(2.8-3.5') SAND, Same as above except 10YR5/8
Munsett yellowish brown, very homogenous, from
2.7-2.8' there is a band of black stained material,
glacial outwash. SP

S-3 4-6 2.0/1.6 5KG SAND, well graded, -10% gravel, loose, dry, 9/3/5/4 2" spoon.
10YR5/8 Munsell yellowish brown, glacial outwash.

SW

S-4 6-8 2.0/1.8 9KG SAND, poorly graded, me .ium to coarse, "80X 4/3/4/5 2" spoon.
quartz, -10% feldspar, - %0 mica, Loose, dry,
10YR7/2 Munsell Light gray. SP

s-5 8-10 2.0/- BKG Same as above. SP 3/2/5/12 Analytical sample
collected. 2" spoon.

BOE at 10'

0
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917"04 BORING NO.: 31 B-92-02X
CUENT: AEC DATE STARTED: 6/11/92 GROUP: 6 (Moore Airfield-FTA)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/11/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Model 580B oVM

GROUND ELEV.: 267.8' REFERENCE PT. ELEV.: TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 BKG (0-0.4') SAND, poorly graded, fine to medium with 6/11/11/14 Analytical sample
little (-15%) gravel, medium dense, 10YR5/3 Munsett collected.
brown. SP

(0.4-0.7') SAND, poorly graded, medium with -80%
quartz and "20% mica and feldspar, 10YR7/4 MunseLL
very pate brown. SP

(0.7-1.0') Same except 10YR4/2 Munsett dark grayish
brown. SP

(1.0-1.5') Same except 10YR6/4 Munsett Light
yeLlowish brown, some faint color banding apparent

SP

S-2 2-4 2.0/1.5 BKG SAND, poorly graded, with 5-10% fines, <5X gravel, 12/9/6/9 Grain size analysis
medium dense, dry, 10YR7/4 Munsett performed-->SP-SM.
very pale brown. At 3.2' color changes abruptly to
10YR2/2 Munsell very dark brown, becomes finer, and
has 2 bands each of 0.01' thick of Lighter brown
and black at 3.4'. SP-SI

S-3 4-6 2.0/1.6 BKG SAND, poorly graded with "85% quartz and "15% mica 10/9/8/7 Analytical sample
and feldspar, medium dense, dry, 10YR7/4 MunseLL collected.
very pate brown. Concrete fragment present at 4.1'
(from above). SP

S-4 6-8 2.0/1.5 BKG (6.0-6.2') SAND, poorly graded, fine, Loose, 4/4/4/5
10YR3/1 Munsett very dark gray, glacial outwash. SP

(6.2-7.5') Same as S-3. SP

S-5 8-10 2.0/1.4 BKG Same as above except color change 10YR7/2 Munsell 3/5/5/6 Analytical sample
Light gray grading to 10YR8/2 Munselt white at collected.
bottom. SP

BOEat 10'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 31 B92-03X
CUENT: AEC DATE STARTED: 6/11/92 GROUP: 6 (Moore Air FieLd-FTA)

CONTRACTOR: D. L. Maher DATE COMPLETED: PROTECTION: Modified D

METHOD: 4.25" NSA BORING DIAMETER: 8" PID METER: Model 5808 OVM

GROUND ELEV.: 267.8' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: 8JR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6' COMMENTS

S-1 0-2 2.0/1.5 BKG SAND, moderately poorly graded, fine to medium 9/10/15/16 Analytical sample
with little (-10%) gravel, sand - 80% quartz, and coLlected. 2" spoon.

"10% mica and feldspar, medium dense, dry, 10YR5/4 DriLled through asphalt,
Munsell yellowish brown, no structure. SP depths are from bottom

of asphalt.

S-2 2-4 2.0/1.0 9KG Same as above except 10YR6/6 Munsell brownish 25/12/20/14 2" spoon.
yellow, dense. SP

S-3 4-6 2.0/1.5 9KG Same as above with gradual color change 10YR7/3 7/11/8/6 Analytical sample
MunseLL very pale brown, medium dense. SP coLLected. 2" spoon.

S-4 6-8 2.0/1.4 BKG (6.0-6.3') SAND, fine to medium, poorly graded, 4/6/7/8 2" spoon.
medium dense, dry, 10YR4/3 MunseLL dark brown. SP

(6.3-7.4') Same as S-3.

s-5 8-10 2.0/ 9KG Same as above. SP 3/6/14/12 Analytical sample and
MS/MSD coLlected. 3"
spoon.

BOE at 10'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 31 B-92-04X
CLIENT: AEC DATE STARTED: 6/12/92 GROUP: 6 (Moore Air Field-FTA)

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/12/92 PROTECTION: Modified 0

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Model 5808 0VN

GROUND ELEV.: 267.5' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: LNS CHECKED BY: BJR WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.3 2.5 SAND, moderately well graded, fine to medium with 3/14/15/14 Analytical sample
Little (10%) fine gravel (subrounded), collected. 2" spoon.
sand - -80% quartz and -10% mica Drilled through 0.3' of
and feldspars, medium dense, dry, 10YR6/6 MunseLl asphalt.
brownish yellow, slightly darker brown at top of SW
spoon, no structure.

S-2 2-4 2.0/1.6 BKG (2.0-2.7') Same as above. SW 15/10/10/9 2" spoon.

(2.7-3.0') Same as above only increasing percentage
of fine sand, 10YRS/1 MunseLl gray. SP

(3.0-3.6') Same sand only fine to medium, no gravel,
10YR4/6 MunsetL dark yellowish brown. SP

S-3 4-6 2.0/1.8 BKG Same as above only increasing percentage of medium 4/7/7/9 Analytical sample
to coarse sand, SP collected. Split with
and 10YR6/6 Munsett brownish yellow. S. Vest of M&E. 3"

spoon.

S-4 6-8 2.0/1.5 8KG Same as above except 10YR7/3 MunseLL very pale 2/4/5/7 2" spoon.
brown, -85X quartz and -15% mica and feldspars,
Loose. SP

s-5 8-10 2.0/1.8 9KG (8.0-8.5') Same as above except medium dense. 4/7/10/11 Analytical sample
collected, and split

(8.5-9.8') Same as above except 10YR8/2 Munsett with CDM. 3" spoon.
white, -90% quartz and -10% mica and feldspar. SP

BOE at 10'
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SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING No.: 31 B-92-05X

CUENT: AEC DATE STARTED: 6/12/92 GROUP: 6 (Moore Air Field-FTA). CONTRACTOR: D. L. Maher DATE COMPLETED: 6/15/92 PROTECTION: Modified D

METHOD: 4.25" HSA BORING DIAMETER: 8" PID METER: Model 580B OVM

GROUND ELEV.: 267.4' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 62'

LOGGED BY: LNS CHECKED BY: 9JR WATER TABLE BGS: 15-171

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.5 9KG (0-0.4') SAND, poorly graded, fine to medium with 2/10/15/20 Analytical sample
75% quartz and -25% other fines, medium dense, collected, and split

dry, 10YR6/2 MunseLl light brownish gray, no with COM. 3" spoon.
structure. SP

(0.4-1.51) Same as above except 1OYR7/2 MunseLt
Light gray, "80% quartz and "20% mica and feldspar
and other fines, glacial outwash. SP

s-2 5-7 2.0/1.5 8KG (5.0-5.3') SAND, poorly graded, fine, Loose, dry, 5/3/5/5 2" spoon.
7.5YR3/2 MunseLL dark brown. SP

(5.3-6.5') SAND, poorly graded, medium to coarse,
Loose, dry, 10YR6/4 Munsell Light yellowish brown,
"80% quartz, -l0% mica and feldspars, and -10%

fines. SP-SM

S-3 10-12 2.0/1.4 9KG (10.0-10.7') Same as above. 2/3/4/11 Grain size analysis
performed-->SP . 2"

(10.7-11.4') Same as abo-,e except 10YR7/2 MunseLL spoon.
light gray, -85% quartz and "15% mica and
feLdspars, <5% fines, <5% gravel SP

S-4 15-17 2.0/2.0 8KG (15.0-15.3') Same as above. 7/7/8/8 Analytical sample and
duplicate collected, and

(15.3-17.0') SAND, poorly graded, coarse with split with M&E.
Little (l15%) gravel, -75% quartz and -10% micas
and feLdspars, medium dense, WET , 10YR8/2 MunseLL
white, no structure. SP

S-5 20-22 2.0/0.9 BKG Same as above except loose. SP 3/4/6/7 2" spoon.

S-6 25-27 2.0/1.0 9KG Same as above. SP 6/5/4/7 2" spoon.

S-7 30-32 2.0/1.5 Same as above. SP 4/4/6/6 Analytical sample
collected. 2" spoon.

S-8 35-37 2.0/1.2 9KG SAND, poorly graded, coarse with Little (-l0o) 8/8/8/8 2" spoon.
gravel (.75" max), subangular, medium dense, moist,
1OYR6/3 MunseiL pate brown, no structure. SP

ABB ENVIRONMENTA SERVICES, INC. PAGE 1 OF 2



SOIL BORING LOG - FORT DEVENS, MA. BORING NO.: 31B-92-05X (continued)

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(it) (ift) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-9 40-42 2.0/1.0 9KG Same as above. SP 5/7/9/10 2" spoon.

S-10 45-47 2.0/1.3 9KG Same as above with gravel to 3". SP 10/12/17/16 AnaLytical sample
coLLected. 3" spoon.

S-1l 50-52 2.0/1.3 BKG Same as above. SP 10/9/10/16 2" spoon.

S-12 55-57 2.0/1.2 BKG SAND, poorly graded, fine to medium with trace 6/11/14/17 Grain size analysis
(-5X) fine gravel, subangutar, medium dense, moist, performed-->SP . 2"
10YR6/3 MunsetL pate brown. SP spoon.

S-13 60-62 2.0/1.7 8KG Same as above except very dense. SP 10/24/30/36 Analytical sample and
MS/MSD collected.

BOE at 62'

ABB ENVIRONMENTA. SERVICE , INC. PAGE 2 OF 2
- - --i



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 50B-92-01X

CLIENT: AEC DATE STARTED: 6/26/92 GROUP: 6. CONTRACTOR: D. L. Maher DATE COMPLETED: 6/26/92 PROTECTION: Modified D

METHOD: 6.65" HSA BORING DIAMETER: 10" PID METER: Microtip HL-200

GROUND ELEV.: 262.8' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 32'

LOGGED BY: GF CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ftift) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

0-1 BITUMINOUS CONCRETE

S-1 1-3 2.0/1.2 BKGD SAND, well graded, coarse to fine, 5-10% fines, 17/36/27/19 Analytical sample
10-15% subrounded gravel, very dense, stighty damp, collected. Grain size
10YR5/6 MunseLt yellowish brown, fill SW-SM anal. performed ->SW-SM

PID=BKGD, LEL/02=0/21

S-2 5-7 2.0/1.6 BKGD SAND, well graded, coarse to fine, 0-10% fines, 3/3/2/3 PID=BKGD, LEL/02=0/21
10-15% subrounded gravel, Loose, slightly damp,
10YR5/6 MunseLL yellowish brown SW-SM

S-3 10-12 2.0/1.2 BI(KG SAND, well graded, same as S-2 SW-SM 3/3/4/3 PID=BKGD, LEL/02=0/21

S-4 15-17 2.0/0.6 BKGD SAND, well graded, same as S-2, except for 10YR5/3 4/4/3/13 PID=BKGD, LEL/02=O/21
Munsel t Brown SW-SM

S-5 20-22 2.0/0.3 BKGD SAND, well graded, same as S-2, S-4 SW-SM 4/5/3/4 PID=BKGD, LEL/02=0/21

S-6 25-27 2.0/1.8 BKGD) SILTYSAND, poorly graded, coarse to fine 10-20% 18/10/11/12 PID=BKGD, LEL/02=0/21
fines, 30-40% subrounded gravel, medium dense, Analytical smapte
damp, 10yr6/3 Munsell pate brown SM coLlected

S-7 30-32 2.0/1.8 BKG90 SILTYSAND, poorly graded, same as S-6 SM 9/9/10/10 Grain size analysis
performed -> SM
Analytical sample taken.
PID=PKGD, LEL/02=0/21

Bottom of Exploration at 32'
(no growndwater encountered)

ABB ENVIRONMENTAL SERVICES, INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. I PROJECT NO.: 6917-04 ORING NO.: B50-92-02X

CUENT: AEC DATE STARTED: 9/29/92 GROUP: 6

CONTRACTOR: D. L. Maher DATE COMPLETED: 9/29/92 PROTECTION: Modified D

METHOD: 6.6511 HSA BORING DIAMETER: 10" borehole PID METER:

GROUND ELEV.: 263.7' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 11'

LOGGED BY: JKR/JC CHECKED BY: - WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

(0.0-0.4') ASPHALT
(0.4-1.0') ASPHALT SUBBASE

S-1 1-3 2.0/1.4 BKGD SAND, well graded, fine to coarse, 0-5% fines, 8/20/18/17 Atl samples taken with
20-40% gravel, dense, dry, 7.5YR5/4 to 7.5YR6/4 with 2" split-spoon
Munsell brown to light brown SW Analytical sample

cot tected.

S-2 3-5 2.0/1.2 BKGD SAND, poorly graded, fine to medium, 0-5% fines, 22/20/19/23
10-20% gravel, dense, damp 7.5YR5/4 Hunselt brown

SP

S-3 5-7 2.0/1.3 BKGD SAND, poorly graded, same as S-2 SP 20/21/20/15 Analytical sample
collected.

S-4 7-9 2.0/1.2 BKGD SANQ poorly graded, medium to coarse, 0-5% gravel, 3/9/12/12 Grain size analysis
medium dense, damp, 7.5Y,5/4 to 7.5YR6/4 Munselt performed -> SP
brown to light brown SP

S-5 9-11 2.0/1.6 BKGD SAND, poorly graded, mostly medium, medium dense, 5/7/7/7 Analytical sample
damp, 7.5YR5/4 Munselt brown SP coLLected.

Bottom of exploration at 11,
(no water encountered)

ABB ENVIRONMENTA SERVICE , INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.:6917-04 BORING NO.: 50B-92-03X

CLIENT: AEC DATE STARTED: 6/25/92 GROUP: 6. CONTRACTOR: 0. L. Maher DATE COMPLETED: 6/25/92 PROTECTION: Modified 0

METHOD: 6.65" NSA BORING DIAMETER: 10" borehoLe PID METER: Microtip

GROUND ELEV.: 263.7' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: RRR CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/It) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 BKGD (0-0.3') SILTY SAND(topsoit), poorly graded, 0-10% 4/6/6/8 Analytical samples taken
fines, Loose, moist, 7.5YR3/4 MunseLt dark brown for TPHC, VOA, and Lead
(0.3-1.6') SILTYSAND, poorly graded, medium to Headspace PID = BKGD
fine, subrounded, 15% fines, medium dense, damp,
10YR6/4 MunsetL Light yellowish brown SM

S-2 2-4 2.0/1.6 BKGD SAND, poorly graded, medium to fine, 0-5% fines, 7/6/6/7 Headspace PID = BKGD
medium dense, 10YR6/4 MunsetL Light yellowish brown

SP

S-3 4-6 2.0/1.5 BKGD (4.0-5.2') SAND, welL grad., same as S-2 SW 4/7/6/7 analytical samples taken
(5.2-5.5') SAND, well graded, coarse to fine, for TPHC, VOA, and Lead
0-5% fines, medium dense, dry, 10YR7/4 MunsetL Headspace PID = BKGD
very paLe Light brown SW

S-4 6-8 2.0/1.4 BKGD SANDYSILT, welt graded, 30-40% coarse to fine 2/8/12/13 Headspace PID = BKGD
sand, dry, very stiff, '2YR7/4 MunsetL Grain size analysis
very pate Light brown Mt.aseLt performed -> ML

ML

s-5 8-10 2.0/1.4 BKGD SANDYSILT, welt graded sand, same as S-4 3/4/9/8 Headspace PID = BKGD
ML Analytical samples taken

Bottom of Exploration at 10'

ABB ENVIRONMENTAL SERVICE , INC. PAGE 1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 50B-92-04X

CLIENT: AEC DATE STARTED: 6/25/92 GROUP: 6

CONTRACTOR: D.L. Maher DATE COMPLETED: 6/25/92 PROTECTION: Modi f ied 0

METHOD: 6.65" HSA BORING DIAMETER: 10" borehole PID METER: Microtip

GROUND ELEV.: 263.1' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: RRR CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ftlif) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 BKGO (0.0-0.3') SILTY SAND(Topsoil) poorly graded, 4/5/7/12 Anatyticals taken for
fine to medium, 20% silt, loose, dry TPHC, VOAs, and Pb
10YR2/2 Munsell very dark brown SM Headspace PID BKGO
(0.3-1.6') SANP poorly graded, fine to medium,

medium dense, dry, 10YR7/4 Munselt very pale brown
SP

S-2 2-4 2.0/1.4 BKGO (2.0-2.6') SAND, poorly graded, same as 0.3-1.6' 9/12/8/14 Headspace PID BKGD
SP

(2.6-3.4') SAND, well graded, coarse to fine,
5-15% subrounded gravel, medium dense, dry
10YR7/4 Munsell very pate brown SW

S-3 4-6 2.0/1.5 BKGD SAND, well graded, same as 2.6-3.4; occassional 6/13/9/9 AnaLyticats taken for
thin (0.02') laminate of sandy silt, 10YR3/3 TPHC, VOAs, and Pb
Munsett dark brown SW Headspace PID = BKGD

S-4 6-8 2.0/1.5 BKGD SAND, well graded, coarse to fine, 5-10% 9/15/6/9 Headspace PID = SKGD
subrounded gravel, medium dense, dry, 10YR7/4
Munsett very pale brown SW

s-5 8-10 2.0/1.6 BKGD SAND, well graded, same as S-4 SW 8/8/12/13 Headspace PID= BKGD.
Analytical sample taken

Bottom of Exploration at 10'

ABB ENVIRONMENTA SERVICE INC. PAGE1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT No.: 6917-04 BORING NO.: 50B-92-05X

CLIENT: AEC DATE STARTED: 6/26/92 GROUP: 6. CONTRACTOR: 0.L. Maher DATE COMPLETED: 6/26/92 PROTECTION: Modi fied 0

METHOD: 6.65" HSA BORING DIAMETER: 10" borehole PID METER: Microtip

GROUND ELEV.: 262.5' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: RRR CHECKED BY: WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(It) (ft1ff) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/2.0 6.5 (0.0-0.6') SILTYSAND, well grd., coarse to fine, 3/7/8/9 Headspace PID = BKGD
10-15% fines, 10YR3/3 Munsell dark brown (Topsoil) Analytical sample taken

SM
(0.6-2.0') SILTY SAND, poorly graded,
medium to fine 10-15% fines, medium dense, damp,
10YR6/3 MunsetL pate brown SM

S-2 2-4 2.0/1.3 BKGD SAND, poorly graded, medium to fine, 5-10% fines, 4/5/7/9 Headspace PID = BKGD
medium dense, damp, 10YR6/3 Munselt pate brown

SP

S-3 4-6 2.0/1.6 BKGD (4.0-4.81) SAND, poorly graded, same as S-2 except 4/5/5/7 Headspace PID = BKGD
Loose SP Analytical sample taken
(4.8-5.6') SAND, poorly graded, medium to fine,
5-10% fines, trace gravel, Loose, damp,
10YR7/3 Munselt very pate brown SP

S-4 6-8 2.0/1.6 BKGD SAND, poorly graded, s.me as 4.8-5.6', except 4/7/6/6 Headspace PID = BKGD
medium dense SP

S-5 8-10 2.0/2.0 BKGD SAND, poorly graded, same as S-4, except Loose 4/3/6/5 Headspace PID = BKGD
SP Analytical sample taken.

Grain size analysis
performed -> SP

Bottom of exploration at 10' (no. water encountered)

ABB ENVIRONMENTAL SERVICE§, INC. PAGE1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 50B-92-06X

CLIENT: AEC DATE STARTED: 6/26/92 GROUP: 6

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/26/92 PROTECTION: Modified D

METHOD: 6.65" NSA BORING DIAMETER: 10" borehole PID METER: Microtip

GROUND ELEV.: 261.1' REFERENCE FT. ELEV.: NA TOTAL DEPTH: 10'

LOGGED BY: RRR CHECKED BY: DSP WATER TABLE BGS: Not encountered

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 BKGD (0.0-0.3,)SILTY SAND, poortty graded, 4/5/5/5 Headspace PID z BKGD
coarse to fine, 10-15% fines, Loose, dry, Analytical sample taken
1OYR3/3 MunseLt dark brown SM
(0.3-1.6') SAND, poorly graded, medium to fine,
5-10% fines, Loose, dry, 10YR6/3 Munsell pale brown

SP

S-2 2-4 2.0/1.4 BKGD SAND, welt graded, coarse to fine, 5-10% fines, 5/7/7/9 Headspace PID = BKGD
medium dense, dry, 10YR6/3 Munsell
pale brown SW

S-3 4-6 2.0/1.6 BKG) SAND, welt graded, same S-2 SW 4/6/6/7 Headspace PID = BKGD
AnaLytical sample taken

S-4 6-8 2.0/1.5 BIKGD SAND, welt graded, same S-2 SW 4/7/4/5 Headspace PID = BKD

S-5 8-10 2.0/2.0 BKGD SAND, well graded, coarie to fine, 5-10% fines, 3/9/12/9 Headspace PIO = BKGDD
10-15X gravel, medium d'~'se, dry, 1OYR6/3 Munsell Analytical samp~le

pate brown SW duplicate taken.

Bottom of exploration at 10' (no water encountered)

ABB ENVIRONMENTAL SERVICEL, INC. PAGE1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. I PROJECT NO.: 6917-04 BORING NO.: 50B-92-07X

CLIENT: AEC DATE STARTED: 6/24/92 GROUP: 6. CONTRACTOR: D. L. Maher DATE COMPLETED: 6/24/92 PROTECTION: Modified D

METHOD: 6.65" NSA BORING DIAMETER: 10" borehole PID METER: 10.6eV TE

GROUND ELEV.: 223.4' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12'

LOGGED BY: GF CHECKED BY: DSP WATER TABLE BGS: Approximately 10'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPT1ON

(0t) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/B" COMMENTS

S-1 0-2 2.0/1.3 BKGD SAND, well graded, coarse to fine, 5-10% fines, 112/1/3 Headspace PID = BKGD
trace subrounded gravel, very loose, dry 10YR6/3 LEL/02 = 0/21
MunselL pale brown SW Analytical sample taken

S-2 5-7 2.0/2.0 BKGD (2.0-2.4') SAND, well graded, same as S-1, except 2/3/4/5 Headspace PID BKGD
loose SW LEL/02 = 0/21

(2.4-2.7') SILTYSAND, poorly graded, medium to Analytical sample taken.
fine, 10-20% fines, 5-10% gravel, loose, moist, Grain size analysis
10YR5/2 Munsell grayish brown SM performed -> SM

(2.7-4.0') SAND, well graded, same as 2.0-2.4'
SW

S-3 10-12 2.0/2.0 BKGD siltySAND , poorly graded, medium to fine, 10-20% 2/3/2/3 Headspace P1D = BKW
fines, 5-20% gravel, loose, saturated , 10YR5/4 LEL/02 = 0/21
Munsell yellowish brown SM Analytical sample taken

Bottom of Exploration at 12'

*
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SOIL BORING LOG - FORT DEVENS, MA. I PROJECT NO.: 6970-04 BORING NO.: 50B-92-O8X

CLIENT: AEC DATE STARTED: 6/23/92 GROUP: 6

CONTRACTOR: D. L. Maher DATE COMPLETED: 6/23/92 PROTECTION: Modified D

METHOD: 6.65" NSA BORING DIAMETER: 10" borehole PID METER: 10.6 eV TE

GROUND ELEV.: 223.1' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 12.0'

LOGGED BY: GF CHECKED BY: DSP WATER TABLE BGS: Approximately 10'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (UfLft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.6 SKGO SAND, well graded, fine to coarse, 5-15% fines, 3/4/3/3 LEL/02 = 0/21
0-5% subrounded to subangtuar gravel, Loose, dry, Analytical sample taken
0.0-1.3' 10YR6/6 Munsell brownish yellow
1.3-1.6' 10YR4/2 Dark grayish brown SW

S-2 5-7 2.0/1.8 BKGD SAND, well graded, fine to coarse, 5-15% fines, 9/6/7/11 LEL/02 = 0/21
0-5X subrounded, to subangular gravel, medium Analytical sample taken
dense, dry, 10YR6/3 Munsell pale brown SW

s-3 10-12 2.0/1.8 50 SAND, well graded, same as S-2, except Saturated , 5/5/7/7 LEL/02 = 0/21
10YR6/6 Munselt brownish-yeLlow SW Analytical sample taken

Bottom of Exploration at 12.0'
(estimated depth to water - 10.5')

ABB ENVIRONMENTAL SERVICE , INC. PAGEt OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 50B-92-09X

CLIENT: AEC DATE STARTED: 6/23/92 GROUP: 6. CONTRACTOR: D. L. Maher DATE COMPLETED: 6/23/92 PROTECTION: Modified D

METHOD: .6.65" NSA BORING DIAMETER: 10" borehole PID METER: 10.6 eV TE

GROUND ELEV.: 226.9' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 17.0'

LOGGED BY: GF CHECKED BY: DSP WATER TABLE BGS: approx. 14'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ft) (ft/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/0.9 BKG) SAND, well graded, coarse to fine, 5-15% fines, 4/4/5/7 LEL/02 = 0/21
0-5% subrounded gravel, Loose, dry, Analytical sample taken
(0.0-0.3') 10YR5/3 MunseLL brown, SW
(0.3-0.9') 10YR5/6 MunseLt yellowish brown

S-2 5-7 2.0/1.5 BKGD SAND, poorly graded, medium to fine, 5-15% fines, 3/2/2/1 LEL/02 = 0/21
0-5% subrounded gravel, very Loose, dry Analytical sample taken
(0.0-1.0') 2.5YR6/3 MunseLt Light yellowish brown
(1.0-1.5') 10YR5/6 Munsell yellowish-brown

SP

S-3 10-12 2.0/1.5 BKGD SAND, well graded, coarse to fine, 5-15% fines, 2/5/3/3 LEL/02 = 0/21
0-5% subrounded gravel, Loose, damp Analytical sample taken
(5.0-5.7') 10YR6/4 light yellowish brown
(5.7-6.5') 10YR5/6 yellowish brown SW

s-4 15-17 2.0/2.0 223 SAND, welt graded, same as S-3, except saturated , 2/4/3/2 LEL/02 = 0/21
10YR5/6 MunseLl yellowi.JA-brown SW Analytical sample taken

Bottom of Exploration at 17.0'

ABB ENVIRONMENTA SERVICE , INC. PAGE1 OF 1



SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917-04 BORING NO.: 50B-92-IOX

CLIENT: AEC DATE STARTED: 6/22/92 GROUP: 6

CONTRACTOR: 0. L. Maher DATE COMPLETED:6/23/92 PROTECTION: Modified 0

METHOD: 6.65" NSA BORING DIAMETER: 10" borehole PID METER: 10.6 eV TE

GROUND ELEV.: 223.2' REFERENCE PT. ELEV.: NA TOTAL DEPTH: 22'

LOGGED BY: GF CHECKED BY: DSP WATER TABLE BGS: Approximatety 10'

SAMPLE PID OF
NO. DEPTH PEN/REC SPOON SOIL DESCRIPTION

(ift) (ift/ft) (ppm) AND PHYSICAL CONDITIONS BLOWS/6" COMMENTS

S-1 0-2 2.0/1.8 BKGD SAND, welt graded, coarse to fine, 5-10% fines, 4/7/4/5 LEL/02 = 0/21
0-5% subrounded gravel, medium dense, dry, 10YR5/3 Analytical sample taken
Munsell brown (glacial outwash) SW

Headspace PID = BKGO
S-2 5-7 2.0/1.8 BKGO (5.0-6.6') SILTYSAND, fine to medium, 10-15% 3/5/5/6 LEL/02 = 0/21

fines, trace gravel, Loose, dry, 10YR6/4 MunseLt AnaLyticaL sample taken
Light yeLlowish-brown SM
(6.6-7.0') SANDY SILT, 20-30% medium to fine sand,
stiff, 10YR6/6 Munsett brownish yellow

ML

Headspace PID = BKGD
s-3 10-12 2.0/2.0 BKGD SANDYSILT, same as 6.6-7.0', except firm, 2/4/3/3 LEL/02 = 0/21

(10.0-11.8') saturated , 10YR6/3 MunsetL pate brown Analytical sample taken,
(11.8-12.0') 10YR3/2 MunsetL dark grayish brown not enough for MS/MSD

ML Grain size analysis
performed.

S-4 15-17 2.0/2.0 BKGD SANDYSILT, same as S-Y saturated, 4/4/2/4 LEL/02 0/21
10YR5/4 MunselL yettowifii-brown ML

s-5 20-22 2.0/2.0 BKGD SANDYSILT, same as S-3, except very stiff, 3/5/11/11 LEL/02 = 0/21
saturated, 10YR5/4 MunseLt yellowish-brown

ML

Bottom of ExpLoration at 22'

ABB ENVIRONMENTA SERVICE , INC. PAGE1 OF 1



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 509-93-11X / G6M-93-14X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 50. CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 5808 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 20'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: 10'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium,
S-1 0-2 2.0/1.7 1.5 5% gravel, 5 - 12% fines, medium 5-6-7-11 SP-SM

dense, dry, dark grayish brown

Top 1.0 - SAND, poorly graded, very
S-2 5-7 2.0/1.8 5.7 fine sand, 5 - 12% fines, medium 5-6-7-7 SP-SM Odor present.

dense, dry, very pate brown
Bottom 1.0 - Sandy SILT, 20 - 40% ML
fine sand, stiff, moist to wet

Sandy SILT, 20 - 40% fine sand,
* S-3 10-12 2.0/1.8 BG stiff, saturated 7-7-7-9 ML

BOE at 20'. Monitoring well G6M-93-14X installed at this location.



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 50B-93-12X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 5808 OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS:~10.5'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium,
S-1 0-2 2.0/1.7 0.5 2 - 5X gravel, 0 - 5% fines, Loose, 2-3-4-5 SP

dry, grayish brown

S-2 5-7 2.0/0.1 BG - no recovery - 5-4-4-5

Top 1.0' - Sandy SILT, stiff, wet, ML Strong odor;
S-3 7-9 2.0/1.8 50/100 grayish brown. 4-4-8-6 product present

Bottom 1.0' - SiLty SAND, poorly within silt.
graded, 20 - 40% fines, medium dense, SM
wet, pale brown

SiLty SAND, poorly graded, 20 - 40%
S-4 10-12 2.0/1.8 50/100 fines, medium dense, saturated, pale 4-5-6-4 SM

brown

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.04 50B-93-13X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 50

S CONTRACTOR: New Hampshire Boring DATE COMPLETED: PROTECTION: Modified D

METHOD: HSA BORING DIAMETER: PID METER: Model 580B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: -10'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorLy graded, fine to medium,
S-1 0-2 2.0/1.6 BG 5 - 12% fines, Loose, dry, brown 5-5-5-4 SP-SM

SAND, poorLy graded, fine, 12 - 15%
S-2 5-7 2.0/1.8 BG fines, medium dense, dry, Light gray 6-6-6-7 SM

SiLty SAND, poorLy graded, fine,
s-3 7-9 2.0/1.8 2.0 20 - 40% fines, medium dense, damp to 5-5-6-7 SM-ML Reference

moist, light brownish gray

Sandy SILT, 20 - 40% fine sand,

* S-4 10-12 2.0/1.8 0.5 stiff, saturated, Light brownish gray 4-5-7-9 ML

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 50B-93-14X

CLIENT: AEC DATE STARTED: 6/3/93 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/3/93 PROTECTION: D/C

METHOD: HSA BORING DIAMETER: PID METER: Model 580B 0VM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: 10'

SAMPLE PID OF USCS
DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

NO. (ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorly graded, fine to medium,
S-1 0-2 2.0/1.3 7-9 5 - 8% gravel, 5 - 12% fines, loose, 4-2-4-4 SP-SM

dry, very dark grayish brown

Sandy SILT, 30 - 40% fine sand,
S-2 2-4 2.0/1.4 10-70 stiff, damp, olive brown 4-3-8-13 ML-SM

Silty SAND, poorly graded, fine,
S-3 4-6 2.0/0.8 9-10 15 - 35% fines, medium dense, dry, 31-14-10-8 SM

yellowish brown

Sandy SILT, 15 - 40% fine sand,
S-4 6-8 2.0/1.4 5-20 stiff, damp to moist, grayish brown 4-5-10-10 ML-SM

SiLty SAND, poorly graded, fine,
S-5 8-10 2.0/1.5 10-40 20 - 40% fines, loose, moist to wet, 6-5-5-7 SM

Light olive brown

Sandy SILT, 15 - 40% fine sand,
s-6 10-12 2.0/2.0 5-10 stiff, saturated, Light olive brown 4-4-7-6 ML-SM

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS, MA. PROJECT NO.: 6917.07 50B-93-15X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: D

METHOD: HSA BORING DIAMETER PID METER: TE 580 B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: -10'

SAMPLE PID OF USCS
NO. DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

(ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorty graded, 5% gravel,
S-1 0-2 2.0/1.0 BG 5 - 12X fines, medium dense, dry, very 4-5-10-19 SP-SM

dark gray (10YR4/1)

SAND, wetL graded, 5 - 10% gravel,
s-2 5-7 2.0/1.6 BG 0 - 5% fines, mediun dense, dry, paLe 6-6-10-6 SW

brown

SiLty SAND, poorty graded, fine,
s-3 7-9 2.0/1.6 BG 20 - 40% fines, mediun dense, moist 6-10-10-12 SM-ML

to wet, Light brownish gray

Sandy SILT, 15 - 30X fine sand,
s-4 10-12 2.0/2.0 BG stiff, saturated, Light brownish gray 3-6-7-8 ML-SM reference only

BOE at 12'



BORING NO.:

SOIL BORING LOG - FORT DEVENS. MA. PROJECT NO.: 6917.07 50B-93-16X

CLIENT: AEC DATE STARTED: 6/2/93 STUDY AREA: 50

CONTRACTOR: New Hampshire Boring DATE COMPLETED: 6/2/93 PROTECTION: D

METHOD: HSA BORING DIAMETER: PID METER: TE 580 B OVM

GROUND ELEV: REFERENCE PT. ELEV.: TOTAL DEPTH: 12'

LOGGED BY: S. Murray CHECKED BY: WATER TABLE BGS: -10'

SAMPLE PID OF USCS
NO. DEPTH PEN./REC. SPOON SOIL/ROCK DESCRIPTION SOIL

(ft.) (ft./ft.) (ppm) AND PHYSICAL CONDITIONS BLOWS/6 IN. CLASS. COMMENTS

SAND, poorLy graded, fine to medium,
S-1 0-2 2.0/1.0 BG 5 - 7% fines, medium dense, dry, 4-5-10-12 SP

grayish brown (10YR5/2)

Top 1.0': Sandy SILT, 15 - 40% fine ML
s-2 5-7 2.0/1.7 BG sand, stiff, damp. 8-3-6-7

Bottom 0.71: Sitty SAND, poorLy SM-ML
graded, very fine, 20 - 35% fines,
Loose, damp, Light brownish gray

Sandy SILT, 15 - 40% fine sand,
S-3 10-12 2.0/2.0 BG stiff, saturated, Light oLive brown 9-4-4-7 ML-S14

BOE at 12'
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GROUP 3 MONITORING WELLS
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A NIoIN
^1019l MONITORING WELL DIAGRAM

ABB ENVIRONMENTAL SERVICES, INC.

PROECT: FORT DEVENS
. .JECT FO. RT 6917-04. ............................................... 2.3' STICKUP -STEEL SURFACE CASING 6-I"1D.

I FROJECT No.: 6917-04
STUDY AREA: GROUP 3 FEET

BORING No.: G3M-92-01X i.
SURFACE SEAL:A

GEOLOGIST: C. LYONS

DRILLER: D.L MAHER
DRILLING METHOD: HSA SCK ..................................................... 4On.

DRILLNG M THOD HSABACKFILL: PORTLAND
Scc TYPE 11 CEMENT/

DATE INSTALLED: 6/29/92 BENTOMTE GROUT ':1
6

TOP OF RISER ELEV.: 252.49'

GROUND SURF. ELEV.: 250.70' 8

.................................................. 10 TOP OF SEAL

SEAL: BENTONITE CHIPS

................................................... 12

15 TOP OF SAND

S.................................................. 16

828

30 TOP OF SCREEN
N.. ................................................ 3 4
'__ SA N oFA c K :MO RIE 0

S• 1 SILICA SAND

................................................... 3 T B 2O

S... ................................. - _ 30 BOTTOM OF SCREEN
- --- 30.3 SEDIMENT SUMP WITH PLUG

... .................................................. 35 BOTTOM OF BOREHOLE

DIAMETER OF BOREHOLE
10"



A IN|I1%ll0l9 MONITORING WELL DIAGRAM
ABB ENVIRONMENTAL SERVICES, INC.

PROJECT: FORT DEVENSPROJECT No.: 6917-04 .............................................. 2.1' STICKUP - STEEL SURFACE CASING 6" I.D.

STUDY AREA: GROUP 3 FEET

BORING No.: G3M-92-02X SURFACE-SEAL:

GEOLOGIST: C. LYONSCOLR

DRILLER: D.L MAHER

DRILLING METHOD: HSA BACKFIoL: PORTLAND
x TYPE 11 CEMENT/

DATE INSTALLED: 7/1/92 BENTONITE GROUT2O:1

TOP OF RISER ELEV.: 251.01'

GRO UND SURF. ELEV.: 249.10' ...................................................

S.................................................. 10

10.5 TOP OF SEAL

SEAL: BENTONITE CHIPS
.................................................. 12

.................................................. 14

................................................... 15.8 TOP OF SAND
.................................................. 16

18

20

......................... .............................. 21 TOP OF SCREEN

........................................... ........................... 22

r

q SANDPACK: MORIE $0
as ; SILICA SAND

k-................................................... 26

................................ .. ................................................. 31 BOTTOM OF SCREEN
S................................................ 31.4 SEDIMENT SUMP WITH PLUG

. . . 31.4 BOTTOM OF BOREHOLE
DIAMETER OF BOREHOLE

10"



A lININ̂
1515MONITORING WELL DIAGRAM

ABB ENVIRONMENTAL SERVICES, INC.

" ROJECT: FORT.................................................. 2.1' STICKUP -STEEL SURFACE CASING F' 1.0.
ROJECT No.: 6917-04

STUDY AREA: GROUP 3 FE

BORING No.: G3M-92-03XSUFCSEL

GEOLOGIST: C. LYONS2

DRILLER: D.L MAHER

DRILLING METHOD: HSA BACKFILL: PORTLAND

DATE INSTALLED: 7/1/92 BENTONITE GROUT 20:1

TOP OF RISER ELEV.: 250.90'

GROUND SURF. ELEV.: 249.00' ..........................

.. .... .......... ... .... .. 10

10.8 TOP OF SEAL

SEAL: 9ENTONITE CHIPS
.......................................... .......................... 12

.......................................... .......................... 14

.......................................... .......................... 16.1 TOP OF SAND

is

20

......................... ... .......... .........................................-21 TOP OF SCREEN

.......................................... .......................... 22

Wa.. . . . . . .. . .............................. 24

0 SANOPACK: MORIE 00
SILICA SAND

.. .......................... 2

LOU........................... .... ...................................... 28

30

.................................. 31 BOTTOM OF SCREEN
............... 31.4 SEDIMENT SUMP WITH PLUG
.... .. 31.5 BOTTOM OFRBOREHOLE

DIAMETER OF BOREHOLE
10"



AIls MONITORING WELL DIAGRAM
ABB ENVIRONMENTAL SERVICES, INC.

PROJECT: FORT DEVENS
PROJECTNo.: 6917-04 E ..........................-.................... 2.1' STICKUP - STEEL SURFACE CASING 6" I.D.

PROJECT No.: 6917-04
STUDY AREA: GROUP 3 " .. ...

BORING No.: G3M-92-04X SURFACESEAL:
MORTAR COLLAR

GEOLOGIST: J. RAWCLIFFE/J. CURULLA 2

DRILLER: D.L MAHER
DRILLING M ETHO D : HSA .....'.,.. •';o...............................4

DRILLNG M THOD HSABACKFILL: PORTLAND
TYPE 11 CEMENT/

DATE INSTALLED: 6/30/92 BENTONITE GROUT 20:1

TOP OF RISER ELEV.: 252.89'
G RO U D SU F. E EV. 251 00' ..•...................................................

GROUND SURF. ELEV.: 251.00'

.................................................. 1 2 TOP OF SEAL

SEAL: BENTONITE CHIPS
.................................................. 14

.................................................. 16

................................................... 17.4 TOP OF SAND
18

-~20

S.................................................. 23 TOP OF SCREEN
.................................................. 24

c .................................................. 26 S D M N UM IH P U

............................................. 32 B T OM8 OR H L

WU SANDPACK: MORIE 00
SILICA SAND

30

32
..................... ................................32.6 BOTTOM OF SCREEN

. ............................. 3 3 SEDIMENT SUMP WITH PLUG
. .. .... ._..33 BOTTOM OF BOREHOLE

DIAMETER OF BOREHOLE
10"



A InNKg
1%1019 MONITORING WELL DIAGRAM
ABS ENVIRONMENTAL SERVICES, INC.

PRJC:FORT DEVENS
.. ............................................... 2.7' STICKUP -STEEL SURFACE CASING 6" I.D.

PROJECT No.: 6917-04
STUDY AREA: GROUP 3 FEET

B.G.S.

BORING No.: G3M-92-05X
MORTAR COLLAR

GEOLOGIST: J. RAWCLIFFE/J. CURULLA

DRILLER: D.L MAHER
DRILLING METHOD: HSA ..........................................4

DRILLNG M THOD HSABACKFILL: PORTLANDTYPE If CEMENT/

DATE INSTALLED: 7/2/92 BENTONITE GROUT 20:1
6

TOP OF RISER ELEV.: 254.30'

GROUND SURF. ELEV.: 252.20' ...................................................

......................................... .. 1..T....E

S.................................................. 12

S.................................................. 15 TOP OF SEAL

*.............................................. 16

SEAL: BENTONITE CHIPS

is

19.9 TOP OF SAND

.................................................. 22

............... ......... ..................... .......................... 24.

25 TOP OF SCREEN

.................................................... 26

z.r

M 28

ul> SANDPACK: MORIE 0
t as - SIUCA SAND

S30

.................................................. 32

i_ _4.......... 34
34.. 7 BOTTOM OF SCREEN

DIAM.1ESEDIMENT SUMP WITH PLUG
DIAMETER OF BOREHOLE 351 BOTTOM OF BOREHOLE

10"



A1IE M MONITORING WELL DIAGRAM
ABB ENVIRONMENTAL SERVICES, INC.

PROJECT: FORT DEVENS .. .:. ..... ........................... ............. 2.2' STICKUP -STEEL SURFACE CASING 6" I.. D.

STUDY AREA: GROUP 3 FEET

BORING No.: G3M-92-06X 
SURFACE SEAL:

GEOLOGIST: B. SCHOONARDIJ. CURULLA 2

DRILLER: D.L MAHER

DRILLING METHOD: HSA SACKF":PORTLAND
TYPE 11 CEMENT/

DATE INSTALLED: 7/6/92 SENTONEGROUT20:1

TOP OF RISER ELEV.: 253.71'

GROUND SURF. ELEV.: 251.70' .................................................

................................................. ....... E 1 o

.................................................. 114 TOP OF SEAL

SEAL: BENTONITE CHIPS

S.................................................. '14

................................17 TOP OF SAND

.18

20

......... .............................................................................. 22 TOP OF SCREEN

z . .................................................. 24

Ly -- SANDPACK: MORIE 0Om oq -- SILICA SAND

S•. ................................................. 28
I-

30

----. 31.6 BOTTOM OF SCREEN
. ... 32 SEDIMENT SUMP WITH PLUG

DIAMETER OF BOREHOLE 32 BOTTOM OF BOREHOLE

10"



A IlI
^j1511 MONITORING WELL DIAGRAM

ABB ENVIRONMENTAL SERVICES, INC.

ROJECT: FORT DEVENSAW RO.CT FO --T DE E ............................ .................. 2.W STICKUP -STEEL SURFACE CASIG " ID
M PROJECT No.: 6917-04 25 SlKPSELUFCCSN6ID

STUDY AREA: GROUP 3 FEET
BG.S.

BORING No.: G3M-92-07X S E

GEOLOGIST: C. LYONSCOLLAR

DRILLER: D.L MAHER

DRILLING METHOD: HSA BACK-FILL: PO RTLAND ..............
DATE~~~~YP 11T D 7//2•ECEMENT/

DATE INSTALLED: 7/2/92 BENTONITE GROUT 20:1
6

TOP OF RISER ELEV.: 251.90'

GROUND SURF. ELEV.: 249.80' ...................................................

S,•,.................................................. 10

11A. TOPOF SEALS.................................................. 12

SEAL: BENTONITE CHIPS
.................................................. 14

........ ... I . ...... ................... 16

16.8 TOP OF SAND

18

20

22 TOP OF SCREEN

. .................................................. 24

c i SANDPACK: MORIE 00
SILUCA SAND

O N ..........................26

1A0
.......................................... .......................... 28

30

S...... *. ................................ . ................................................... 32 BOTTOM OF SCREEN
.............. 32.4 SEDIMENT SUMP WITH PLUG

DIAMETER OF BOREHOLE 32.4 BOTTOM OF BOREHOLE

10"



A IN I
P~IpIP MONITORING WELL DIAGRAM
ABB ENVIRONMENTAL SERVICES, INC.

PROJECT: FORT DEVENS
PROECTNo: 6 17042.2' STICKUP - STEEL SURFACE

STUDY AREA: BATTERY REPAIR AREA FE

BORING No.: G3M-93-08XSUFCSELMOTROLA
GEOLOGIST: J. BELL, S. MURRAY.........................
DRILLER: NHB3

DRILLING METHOD: 6.25"HSA ............................. 4OTLN

DATE INSTALLED: 5/27/93 BE NOITE GROUT 20:1

TOP OF RISER ELEV.: 245.69' 7 TOP OF SEAL

GROUND SURF. ELEV.: 243.80'......... ...................................
SEAL: BENTONITE CHIPS

.. ....... .... ..... ... ..... 10

.J......................... .............................. 11.9 TOPOFSAND

.......................... 14

......................................... ...................... 16

...................................... ............................................... 17 TOP OF SCREEN

u18

ul 20

80 21

~2 SANOPACK: SILCA SAND

........................................... .......................... 26

................... 27 OTTOM OF SCREEN
K........................................... .......................... 27.5 SEDIMENT SUMP WITH PLUG
.............................. ... ...................................... 28

30 BOTTOM OF BOREHOLE

DIAMETER OF BOREHOLE



A INIs
^111l9 MONITORING WELL DIAGRAM

ABB ENVIRONMENTAL SERVICES, INC.

MPROJECT: FORT DEVENS J_______
PROJECT No.: 6917-04 1 .......................... ". 2.2' STICKUP - STEEL SURFACES........................................ CASING 6" I.D.

STUDY AREA: BATTERY REPAIR AREA FEET
- B.G.S.

BORING No.: G3M-93-09X SURFACESEL:MORTARCOULR

GEOLOGIST: S. MURRAY 2
BACKFILL: PORTLAND

DRILLER: NHB TYPE1 CEMENT/
BENTONITE GROUT 20:1

DRILLING METHOD: 6.25"HSA .................................................

DATE INSTALLED: 5/26/93 0l s

TOP OF RISER ELEV.: 242.07'

GROUND SURF. ELEV.: 240.40' ...................................................

................................................. . 10

.................................................. 11.9 TOPOFSAND

..................... ................................................... 13 TOP OF SCREEN

"".. .................. .... ............................................... 14

e .......................... .......................... 16

Mu 17

-18

SANDPACK: SIUCA SAND

L" 25 20

21

...... ........................ .......... ........................................ 23 BOTTOM OF SCREEN
................................................. 235 SEDIMENT SUMP WITH PLUG.. .................................................. 24

... ................................................... 26

..................................................... 27 BOTTOM OF BOREHOLE

DIAMETER OF BOREHOLE
10.25"



)kl ils
Otis MONITORING WELL DIAGRAM

ABB ENVIRONMENTAL SERVICES, INC.

PROJECT: FORT DEVENS
PROJECT No.: 6917-04 22' STICKUP- STEEL SURFACE......................... . .. .. .................................................... CA SIN G 6",.D.
STUDY AREA: SAs 44 & 52 FEETB.G.S.

BORING No.: G3M-93-1OX !SURFACE SEL: MRTAR COLLAR

GEOLOGIST:J. BELL, S. MURRAY

DRILLER: NHB TYEI CEMENT/
BENTONITE GROUT 20:1

DRILLING METHOD: 6.25"HSA ................................................. 4 TOPOFSE,

DATE INSTALLED: 5/28/93 SEAL: BENTONITE CHIPS
6

TOP OF RISER ELEV.: 252.58' 7 TOP OF SAND

GROUND SURF. ELEV.:251.00' ................................................... 8

.................................................. 10

o 12

um ................................................... 14

S.................................................. 115S14

- 16

20

21

S...... . ............................................. 23 TOP OF SCREEN

.................................................. 24

, -. 26

00

S'2 SANDPACK: SIUCA SAND

1 9- ......... ......................................... 30
1 -

S... ................................. -, ................................................... 33 BOTTOM OF SCREEN

33.5 SEDIMENT SUMP WITH PLUG
................................................. 34 BOTTOM OF BOREHOLE

DIAMETER OF BOREHOLE
10.25"



A Illl
1%1011 MONITORING WELL DIAGRAM
ABB ENVIRONMENTAL SERVICES, INC.

PROJECT: FORT DEVENSNOPROJE ...: FORT .... .......................................... 2.4' STICKUP -STEEL SURFACE
M PPROJECT No.: 6917-04 CASN 6"I.D.

STUDY AREA: SAs 44 & 52 FEET
! B.G.S.

BORING No.: G3M-93-11X SURFACE SEAL: MORTAR COLLAR

GEOLOGIST: S. MURRAY
BACKRILL: PORTLAND

DRILLER: NHB T , CEMENT/
BENTONITE GROUT 20:1

DRILLING METHOD: 6.25"HSA ................................................. 4

DATE INSTALLED: 5/28/93
6

TOP OF RISER ELEV.: 252.88' 7

GROUND SURF. ELEV.: 251.00' ...................................................

................... ............................... 10

11 TOPOFSEAL

................................................... 12

q 2 SEAL: BENTONITE CHIPS

-E
U

S.................... .............................. 16

.................................................. 17.5 TOP OF SAND

20

21

................................................... 22

................................... ................................................... 23 TOP OF SCREEN

.................................................. 24

z
.. . . . . . . . ........................................... 26

.......................... 28
o SANDPACK: SILICA SAND

. . . . . . . ................................................ 30

.... ................................................... 33 BOTTOM OF SCREEN
:33. SEDIMENT SUMP WITH PLUG

................................................... 34 BOTTOM OF BOREHOLE

DIAMETER OF BOREHOLE
10.2S"



GROUP 5 MONITORING WELLS

0



^I5I5 MONITORING WELL DIAGRAM
ABB ENVIRONMENTAL SERVICES, INC.

•PROJECT: FORT DEVENS
- FORT.. ... .- 9 . .--. . . . ............................................... 2.0' STICKUP -STEEL SURFACE CASING 6"1.D.

q1PROJECT No.: 6917-04
STUDY AREA: NORTH POST LANDFILL FEET

BG.S.

BORING No.: G5M-92-01X XSUFACESEAL:
MORTAR COLLAR

GEOLOGIST: LNS2G EO LO G IST: LNS .........................................

DRILLER: D.L MAHER
DRILLING METHOD: HSA ................................................... 4

BACKFILL: PORTLAND

DATE INSTALLED: 6/09/92 BENTONTE GROUT 20:1

TOP OF RISER ELEV.: 240.45'

GROUND SURF. ELEV.: 238.70' ................................................... 1

........................ ........................... 10

. ..................... ............................... 12

Lu20

................................................ 2.... 1

219 TOP OF SEAL

20

SEAL: BENTONITE CHIPS

.................................................. 22

.................................................. 24 TOP OF SAND

................................................... 26

S.................................................. 28

.. ..... ................................ . .................................................. 28.8 TOP OF SCREENI 30
• -30

SSANDPACK: MORIE0 32
• __ SIUCA SAND

0u
ON

S........................................... ................. .............................. 34
4-

. ................................................... 40 BOTTrOM OF BOREHOLE

DIAMETER OF BOREHOLE
10"



A III)illle MONITORING WELL DIAGRAM
ABB ENVIRONMENTAL SERVICES, INC.

PROJECT: FORT DEVENS
PROJECTNo.: 6917-4 ............................................... 2.5' STICKUP - STEEL SURFACE CASING 6"I.D.
PROJECT No.: 6917-04 ____

STUDY AREA: NORTH POST LF. FEET

BORING No.: G5M-92-02X 
S SEL: B.G.S.

MORTAR COLLAR

GEOLOGIST: R. RUSTAD .. ACKFILL: PORTLAND ...... 2

DRILLER: D.L MAHER BENTONITE GROUT 20:1 -3 TOP OF SEAL

DRILLING METHOD: HSA ..................................................
x SEAL: SENTONITE CHIPS

DATE INSTALLED: 6/9/92 _

TOP OF RISER ELEV.: 224.73'

GROUND SURF. ELEV.: 222.10' ................................................... 6 TOPOFSAND

.......................................... ........................... 10

.................................................. 12

....... ................................ 13 TOP OF SCREEN

................................ ................................................. 14

................................................... 1

-J - 18

u, •SANDPACK: MORIE 00
-- • ,•SILICA SAND

W 20

..... 22

................. 22,5 BOTTOM OF SCREEN
23 SEDIMENT SUMP WITH PLUG
24 BOTTOM OF BOREHOLE

DIAMETER OF BOREHOLE
10"



A NlnIN
^r5n5 MONITORING WELL DIAGRAM

ABB ENVIRONMENTAL SERVICES, INC.

ROJCT:FORT DEVENS
PROJECT NO.: 6917-04 .............................................. 2.3' STICKUP- STEEL SURFACE CASING6" I.D.

STUDY AREA: NORTH POST LF. FET

BORING No.: G5M-92-03B SURFACE SEAL: B.G.S.

MORTAR COLLAR

GEOLOGIST: B. JOHNSON 2

DRILLER: D.L MAHER
DRILLING M ETHO D: HSA ................................................... 4

SD BACKRLL: PORTLAND

DATE INSTALLED: 6/19/92 BENTONITE GROUT 20:1
6

TOP OF RISER ELEV.: 239.62'

GROUND SURF. ELEV.: 237.90' ....................... .......

S.................................................. ,2

r ................................................... 12

S.................................................. 16 TOP OF SEAL

SEAL: BENTONITE CHIPS02

21 TOP OF SAND

.................................................. 22

.................................................. 24

........................................................... *******''26

---J. ............................................................................... 26.7 TOP OF SCREEN

.. ................................................ 28

30

SN" SANDPACK: MORIEE
SIUCA SAND

..... .. . . . .................................................. 32

.L . .................................. -............... 3 4

........... I . ................. ....... ............................. 36.7

...... .... .............. 38 SEDIMENT SUMP WITH PLUG
DIAMETER OF BOREHOLE 38 BOTTOM OF BOREHOLE

10"



GROUP 6 MONITORING WELLS



I~IEEPMONITORING WELL DIAGRAM
AB13 ENVIRONMENTIAL SERVICES, INC.

PWROJECT: FORT DEVENS ........................2s 7CU TE UFC AIG6ID
11MROJECT No.: 69 17-04 25 SlKP-TE UFC AIG6 D

STUDY AREA: GROUP 6 FE

BORING No.: G6M-92-O1XSUFCSEL
GEOLOGIST: NWH4

DRILLER: D.L MAHER

DRILLNG MTHOD HSABACKFILL: PORTLAND

DATE INSTALLED: 6/17/92 BENTONITE GROUT 20:1
12

TOP OF RISER ELEV.: 265.41'

GROUND SURF. ELEV.: 263.10' ..........................16

236

........................................... .........................532

45 TOP OF SREEN

........................................ .................. .......... 4

.. .. .. .. ..L .. ... ...C A..... ..SA N D O S NI..................................... 6.4...5

..................................... ............... ..... . ......................................65 BOTO M OF SCREEN

... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ............................. 65. EI E TS M IHP U

.. ..................... ................................66 BOTTOM OF BOREHOEN

DIAMETER OF BOREHOLE BTO FBRHL

10"



'I'mlA 01 MONITORING WELL DIAGRAM
ABS ENVIRONMENTAL SERVICES, INC.

PROJCT:FOR..... S.......................................2.05 SCUPTELURAECSING 6" 1.0.

PROJECT No.: 6917-04....20'SCKP-TESUFECAIG6.D
STUDY AREA: GROUP6 FE

BORING No.: G6M-92-02X SRAESL

GEOLOGIST: R. RUSTAD ........................

DRILLER: D.L MAHER

DRILLING METHOD: HSA BACKFILL: PORTLAND

DATE INSTALLED: 6/11/92 BENTONITE GROUT 20:1
______________________12

TOP OF RISER ELEV.: 271.00'

GROUND SURF. ELEV.: 268.60' ..........................16

......................... 20

Co ............................................... .......................................... 24

............................................................... 328

40

.......................................... ............. ............. 48

SEAL: BENTONITE CHIPS
........................................... .......................... 56

58 TOP OF SAND

:60

_________63 TOP OF SCREEN

.64

............................... ........... ....................... 66

02s SANOPACK: MORIE 00

ca SILICA SAND
___________72.6 BOTTOM OF SCREEN

73 SEDIMENT SUMP WNITH PLUG

DIAMETER OF BOREHOLE73 BTOOFORHL

10"



A Elll
MONITORING WELL DIAGRAM

ABB ENVIRONMENTAL SERVICES, INC.

PROJECT: FORT DEVENS
...No.: 6917-04 . ........................................... 2.21' STICKUP -STEEL SURFACE CASING 6" ID.

STUDY AREA: GROUP 6 FEET

BORING No.: G6M-92-03X SURFACE SEAL:
MORTAR COLLAR

GEOLOGIST: R. RUSTAD 4

DRILLER: D.L MAHER
D RIL ING M ET O D :H................................................... 8DRILLING METHOD: HSA BACKFILL: PORTLAND

DATE INSTALLED: 6/10/92 TENPE,, CEMENT 2
BENTONITE GROUT 20:1

12

TOP OF RISER ELEV.: 269.53'
GROUND SURF. ELEV.: 267.00'G RO ND URF EL V.:267 00 .................................................. 16

.................................................. 20

5!

.................................................. 28

S........................ ...... 328

36

40

.................................................. 44

.................................................. 8 TOP OF SEAL

SEAL: BENTONITE CHIPS

................................................... 52
.................................................. 54 TOP OF SAND

.. ...................... ........................ 56

59 TOP OF SCREEN
60

v' 5 8SANDPACK: MORIE 0
Jj o SLICA SAND64

"".. . . . . . . . ..... ........ . ...... ................... :68
-68.8 BOTTOM OF SCREEN

.... .... .... .... . ................................. 69.3 SEDIMENT SUMP WITH PLUG
S........ .... -70 BOTTOM OF BOREHOLE

DIAMETER OF BOREHOLE
10"



IIgo MONITORING WELL DIAGRAM
RB ENVIRONMENTrAL SERVICES, INC.

PROJECT: FORT DEVENS .......................19'SIKP-TE UFC AIG6ID
PROJECT No.: 6917-04 19'SIKPSELUFCCSN6ID

STUDY AREA: GROUP 6 FE

BORING No.: G6M-92-04XSUFCSEL

GEOLOGIST: R. RUSTAD4

DRILLER: D.L MAHER

DRILLNG MTHOD HSABACKFILL: PORTLAND 8

DATE INSTALLED: 6/16/92 BENTONITE GROUT 20:1
_________________________________.....__ - 12

TOP OF RISER ELEV.: 270.36'

GROUND SURF. ELEV.: 268.00' ..........................16

........................................... .......................... 20

............................................... ............................. 324

.36

-~40

52TOP OF SEAL

SEAL: BENTOIITE CHIPS

.......................................... .......................... 67 TOP OF SAND

60

62 TOP OF SCREEN
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APPENDIX D

STREAM-FLOW ESTIMATES

Stream-flow measurements were made in Cold Spring Brook on June 22, 1992
and in the Nashua River on June 24, 1992 (Figure D-1).

In Cold Spring Brook, the upstream measurement was made where the brook
crosses beneath Patton Road (on the downstream side of the road). The culvert
beneath Patton Road is the outlet from Cold Spring Brook Pond, and beavers
regulate the pond level by plugging the culvert. Attempts to unplug the culvert
were unsuccessful because of quick response actions by the beavers. However, it
was observed that the pond level is generally stable, indicating that discharge from
the pond is approximately equal to inflow to the pond. Stream flow was
estimated based on field observations. The downstream measurement in Cold
Spring Brook was made where the Brook flows under Barnum Road (on the
downstream side of the Road), using a Montidore electronic velocity meter.

In the Nashua River, the measurements were made at the most upstream location
on base (the bridge at Still River Gate on the South Post) and approximately 8
miles away at the most downstream location on base (the Route 2A bridge on the
North Post). Because of the depth and current of the river, a Gurley current
meter suspended from a cable was used to obtain velocity readings in each cross-
section segment.

The calculated flows were as follows:

FLOW AT UPSTREAM FLOW AT DOWNSTREAM
STREAM LOCATION (cfs) LOCATION (cfs)

Cold Spring Brook 0.02 0.13

Nashua River 101 109

ABB Environmental Services, Inc.

GRP356.SI 6917.07
03/25/93 D-1
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Inter-Office Correspondence

6917-04

TO: Ben Rice

FROM: Gary Shearer

DATE: July 8, 1992

SUBJECT: FORT DEVENS STREAM GAGING

Stream gaging of two streams at the Fort Devens site was conducted on June 22 and 24,
1992. The flow was measured in Cold Spring Brook at the Patten Road crossing (upstream)
and at the Barnum Road crossing (downstream). The flow in the Nashua river was
measured at the most upstream location at Fort Devens near the Village of Still River at
Harvard Road and at the Route 2A crossing (downstream location).

Cold Spring Brook at Patten Road is ponded at the upstream side of road by a beaver dam
at the culvert under the roadway. The discharge from the culvert, based upon field
observations, was determined to be approximately 0.02 cfs or 9 gpm. While the culvert is
plugged, the pond level is reportedly stable indicating the flow discharging from the culvert
is representative of the inflow to the pond.

The flow in Cold Spring Brook at Barnum Road was determined to be 0.13 cfs based upon
stream gaging measurements. A cross section was located approximately 8 feet downstream
of the Barnum Road bridge and velocity readings were obtained using a Montidore
electronic velocity meter. The velocity measurements and the cross sectional area of the
stream were obtained to calculate the flow in the stream. The attached data sheets show
the information obtained in'the field and the flow calculations.

The depth of the water at the two Nashua River cross sections required the flow
measurements to be obtained from the bridges. A Gurley current meter suspended by a
cable from the bridge was used to obtain the velocity readings at each cross section. Each
stream cross section was divided into segments and meter measurements were obtained at
0.2 and 0.8 depth at each segment. The meter readings were converted to velocities and
recorded. The flows calculated in the Nashua River were 101 cfs at Harvard Road and 109
cfs at Route 2A. The attached data sheets show the field readings and the flow calculations
for each site.

cc: J. Snowden

. Attachment
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APPENDIX F

1.0 QUALITY CONTROL BLANK RESULTS

1.1 INTRODUCTION

This data quality report provides an evaluation of method blank and field quality control
sample data generated for the Site Investigation (SI) activities conducted at Fort Devens
Army Base, Ayer, Massachusetts. Data were generated by ESE Laboratories from the soil
and water samples collected from May 1992 through July 1992. All data used in this report
came directly off AEC's IRDMIS system. Samples originated only from study areas within
SA Groups 3, 5, 6. Evaluations are discussed in this section on a per group basis.

Quality Control Frequenc Tables

Frequency tables were generated for all quality control blanks that were analyzed during the
Groups 3, 5, 6 portion of the Fort Devens Site Investigation. These include trip blanks,
rinsate blanks and method blanks. The tables present results by analytical method and were

* used to identify any target analytes that appeared in blanks. The rate at which these
analytes were found with respect to the total number of blanks, and the concentration range
reported, are the key components of the frequency tables. Analytes which are not listed on
the tables were not detected at a concentration above the Certified Reporting Limit (CRL).

The frequency tables are arranged by QC type (method blanks, rinsate blanks, trip blanks,
and by the site group to which they are associated. An exception to this regime are the
method blanks. Method blanks are not associated to an individual site group. Because of
this, all method blanks from SA Groups 3, 5, 6 are lumped together. Method blank data
includes analyses that were made in association with samples collected during SI activities
at Fort Devens, prior to and including August 13. The method blank data may overlap with
concurrent investigations at Group 2 and 7 sites. August 13 was the date selected as the
cutoff for date of analysis since this is two weeks after the last sample was collected at SA
Groups 3, 5, 6. Two weeks was selected since this was the maximum holding time allowed
for VOC analysis. A general analysis which evaluates trends throughout the analytical
period covering SA Groups 3, 5, 6 is presented for method blanks in Section 1.2.

ABB Environmental Services, Inc.
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1.2 METHOD BLANKS

Method blanks were analyzed to determine if compound analytes were introduced during
the processing of the field samples. Chemically pure deionized water was used to collect
method blanks at the laboratory. The blanks were run as if they were actual field samples
using all the analytical methods. Any compounds that are detected are a result of
contamination at the laboratory, since the water used in the analyses is contaminant free.

Since method blanks were done at the laboratory, there was no easy way to assign individual
blanks to a specific group. Therefore, this discussion addresses method blank contamination
issues globally for all of SA Groups 3,5,6. Table F-1 is a presentation of all compounds
detected above CRL values in the SA Groups 3,5,6 method blanks and the frequency at
which they were found.

Method blanks were analyzed for the following parameters: inorganics (soil and water),
SVOCs (soil and water), VOCs (soil and water), explosives (soil and water), pesticides/PCBs
(water only), nitrate/nitrite as nitrogen, total Kjeldahl nitrogen, chloride/sulfate ion (water
only), total phosphates (water only), alkalinity (water only), carbonate ion (water only),
hardness (water only), TOC (water and soil), TSS (water only) and TPHC (water and soil).

Inorganics

Soil method blanks for inorganics involve the use of AEC approved soil that is run as an
ordinary field sample. The soil that is used is called a Tampa Bay soil. It is supposed to
be free of contamination. The soil, in fact, is not free of contamination of inorganics.
There are high background levels of many elements. Table F-1 shows that Aluminum,
Barium, Calcium, Chromium, Copper, Iron, Potassium, Magnesium, Manganese,
Sodium,Nickel, Lead, V and Zinc were found in Group 3,5,6 method blanks. These
elements were found in varying frequencies. Aluminum, Calcium, Copper, Iron, Potassium,
Magnesium, Manganese, SodiumLead, V and Zinc were found in every method blank that
was completed. Table F-1 also lists concentrations at which elements were found. The
reported concentrations represent background levels present in the Tampa Bay soil. The
data does not represent contamination introduced at the laboratory.

The only inorganic elements detected in the water method blank analysis were lead, iron
and potassium. Lead was detected in four of 12 method blanks at concentrations ranging
from 1.6 pg/L to 1.8 A g/L. Iron was found in two of 12 method blanks at 143 /Ag/L.

ABB Environmental Services, Inc.
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Potassium was also detected in two of 12 method blanks at 578 /A g/L. The presence of
these elements in water method blanks indicates introduction during the analytical process.
The concentrations of these elements in actual samples may be biased high due to
additional amounts introduced at the laboratory.

SVOCs

AEC methods LM18 and UM18 were used to analyze method blanks in soil and water,
respectively. Toluene and bis (2-ethylhexyl) phthalate were reported in the SVOC soil
blanks. Toluene was detected in two of two soil blanks at 0.2 Ag/g. Bis (2-ethylhexyl)
phthalate was detected in two of 26 soil blanks at 1.1 tig/g. Both compounds are listed in
the USEPA SOW as common laboratory contaminants. These contaminants, when detected
in sample results at similar concentrations, are probably representative of laboratory
contamination. Other SVOC compounds detected in the method blanks were 1,2-
Epoxycyclohexene, mesityl oxide and several unknown compounds. These non-target
compounds should also be considered as contaminants when seen in sample data at similar
concentrations.

* Bis (2-ethylhexyl) phthalate was also detected in two of 26 SVOC water blanks. The
concentration at which it was found was 6.6 1A g/L. 1,2-Epoxycycloliexene, mesityloxide and
one unknown compound were also detected in these blanks.

VOCs

AEC methods LM19 and UM20 were used to analyze soil and water method blanks for
VOCs. Acetone, trichlorofluoromethane, chloroform and one unknown compound were
detected in the soil method blanks. The frequency and concentration at which they were
found are presented in Table F-1. Acetone and chloroform are defined as common
laboratory contaminants in the USEPA SOW. Trichlorofluoromethane, although not
included in this list is also frequently used as a solvent in laboratories. These compounds
can be considered as laboratory introductions when observed in similar concentrations to
those in the method blank data.

1,1,1-Trichloroethane, toluene and chloroform were reported in the water method blanks.
Toluene and chloroform, as stated previously, are common laboratory contaminants. Their
presence in similar concentrations as sample results should be attributed to this introduction

ABB Environmental Services, Inc.

S GRP356.SI 6917.07F-3



APPENDIX F

rather than site contamination. The presence of 1,1,1-trichloroethane has also been
attributed to laboratory contamination per conversations with ESE Laboratory personnel.
The problem has been persistent for several months. Laboratory personnel are investigating
the cause of this contamination.

Explosives

There were no explosive compounds detected above CRL in any of the SA Groups 3, 5, and
6 method blanks.

Pesticides/PCBs

There were no pesticide or PCB compounds detected in any of the SA Groups 3, 5, and 6
method blanks.

Other Methods

There was no contamination in SA Groups 3, 5, and 6 method blanks involving the following
methodologies: nitrate/nitrite as nitrogen, chloride/sulfate ion, total Kjeldahl nitrogen, total
phosphates, carbonate ion, hardness and TOC. TPHC contamination was observed in 14
of 22 soil method blanks. Concentrations of ranged from 4 to 31.2 /g/g. The soil TPHC
method blank results should be considered upon encountering similar values for this
parameter in the sample data. Method blanks that were tested for TSS and alkalinity also
showed evidence of contamination. TSS was present in four of 20 method blanks at
4000 1Ag/L to 4500 p g/L. Alkalinity detections were observed in two of ten method blanks
at 5000 pg/L.

1.3 FIELD QUALITY CONTROL

1.3.1 Group 3 Field Quality Control Blanks

Data from quality control blanks have been summarized for SA Group 3. Rinsate results
are summarized in Table F-2. Trip blank results are summarized in Table F-3. Method
blank results are presented in Table F-1.

ABB Environmental Services, Inc. 6917.07
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Inorganics

Several elements considered to be target analytes were detected in the rinsate samples
associated with Group 3. Elements detected include barium, iron, lead, manganese and
potassium.

Lead was detected in two of the six rinsate blanks. Concentrations of 9.44 1g/L and
14.6 A g/L were reported for these two samples. Both values are considerably higher than
Certified Reporting Limit of 1.25 pg/L. A review of method blank data revealed only two
of 12 samples contaminated with lead at concentrations of 1.6 1g/L and 1.8 Ig/L. Analysis
of the source water, used in the decontamination process, shows an average value of
3.2 jg/L of lead detected using the same method. These results suggest that low
concentrations of lead were present in the source water. The potential for cross
contamination of low concentrations of lead also existed based on rinsate results.

Iron and potassium were found at a frequency of four out of six rinsates. The range of iron
concentrations found in the blanks was from 48.2 gg/L to 148 1g/L. Iron was detected in

* two of twelve method blanks at 143 1Ag/L. Potassium was found at concentrations of
504 jtg/L to 995 A g/L. This compares to a 578 1•g/L method blank result. Source water
results for both iron and potassium show both to be present at mean concentrations of
187 ttg/L and 1,090 ttg/L, respectively. These elements are common components of
groundwater, and their presence is most likely due to occurrence in the source water aquifer.

SVOCs

None of the SVOC target compounds were detected above the CRL using Method UM18.
Three unknown compounds were found in concentrations from 4 A g/L to 70 1Ag/L.

VOCs

Only three target VOCs were detected in the rinsate blanks. These compounds were
methylene chloride, 1,1,1-trichloroethane, and chloroform. One unknown compound was
found at 20 [tg/L. Of the target analytes, methylene chloride, was found in the highest
concentration at 10 jtg/L. Although this compound is considered to be a common
laboratory contaminant, no detectable levels were found in the method blanks. The most

ABB Environmental Services, Inc.
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commonly found VOC contaminant was 1,1,1-trichloroethylene which was detected in seven
of eight rinsate blanks.

Trip blanks sent to the laboratory were analyzed for VOCs using method UM20. The only
target compound detected in Group 3 trip blanks was methylene chloride. From the trip
blank frequency table (Table F-3) methylene chloride is shown is to be present in four of
six trip blanks at 2.64 IAg/L to 4.7 A g/L. The CRL for methylene chloride is 2.30 1Ag/L.
Methylene chloride is commonly introduced as a laboratory contaminant, although it is
conspicuously absent above the CRL in any SA Group 3, 5, 6 method blanks. The absence
of other VOCs in the trip blanks indicates that cross contamination of compounds by VOCs
did not occur during shipment and storage of the samples.

1.3.2 Group 5 Field Quality Control Blanks

Data from quality control blanks have been summarized for Group 5 in the attached tables.
Rinsate results are summarized in Table F-4. Trip blank results are summarized in
Table F-5. Method blank results are presented in Table F-1.

Inorganics

A total of eight elements were detected in the rinsate blanks associated with SA Group 5.
These metals were calcium, copper, iron, potassium, magnesium, manganese, sodium and
zinc. All elements were found at a frequency of one in two rinsate blanks. These elements
are commonly found at background concentrations in natural soils. All detected elements
were found in the blank identified as SBK92111.

The other elements present in the rinsate blank are also found in every soil method blank
analyzed. These elements are background concentrations of the Tampa Bay soil used in soil
method blanks. They also can be found in the source water results at concentrations similar
to those found in the rinsate blank. This indicates that the metals contamination in the
rinsate blank could be the result of laboratory contamination and/or could be representative
of background concentration carried over from the source water or equipment used to
collect the samples.

ABB Environmental Services, Inc.
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SVOCs

No SVOC target compounds were found in the SA Group 5 rinsate blanks.

VOCs

None of the VOC target compounds were found in the SA Group 5 rinsate blanks. One
target VOC, methylene chloride was found in the SA Group 5 trip blanks. This
contaminant could have been introduced by the laboratory, however its absence in method
blanks make this determination inconclusive. The absence of other VOC's in the trip blanks
indicates that cross contamination did not occur in the samples.

Other Analytes

Nitrogen as nitrate and nitrite was found in the rinsate blank at 320 #tg/L. It was not
detected in any of the method blanks. An average concentration of 670 tig/L was found in

* the source water. Alkalinity and carbonate values in the rinsate do not compare with source
water results indicating introduction during the decontamination or rinsate blank collection
processes. This concentration compares with an average value of 21,000 Ag/L found in the
source water. All parameters were present in the rinsate blank identified as SBK92111.

1.3.3 Group 6 Field Quality Control Blanks

Data from quality control blanks have been summarized for Group 6 in the attached tables.
Rinsate results are summarized in Table F-6. Trip blank results are summarized in
Table F-7. Method blank results are presented in Table F-1.

Metals

Two target metals were found in one of two rinsates analyzed under AEC method SS10.
These two metals are iron and manganese. Iron was found at 85.5 tig/L and manganese at
3.2 tLg/L. These analytes may have been introduced as laboratory contaminants, or from
the source water, since much higher concentrations are present in all the method blanks and
source water. Lead was found in one rinsate at 8.68 /zg/L. Lead was also reported in the

ABB Environmental Services, Inc.
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field blank at a low concentration and is likely present due to occurrence in the source
water.

SVOCs

None of the target SVOCs were detected above the CRL for any rinsate blanks.

VOCs

Three target VOCs were detected in Group 6 rinsates. They include 1,1,1-trichloroethane,
toluene and chloroform. These compounds were found in one of two rinsate blanks. All
three were found in method blanks at varying frequencies. Chloroform was most commonly
found in these blanks. Chloroform is a common laboratory contaminant, and is routinely
present in municipal water supplies. It was detected in 16 of 36 method blanks. Since all
three VOCs are present in the method blanks at similar concentrations to those in the
rinsates it is possible that they are present due to introduction during processing at the
laboratory.

Methylene chloride was the only compound detected in the trip blank. It was found in one
of the four trip blanks sent to the laboratory. The absence of other VOCs indicates that
cross contamination probably did not occur.

1.3.4 Groundwater Field Quality Control Blanks

Three rounds of groundwater sampling of SA Groups 3, 5, and 6 monitoring wells were
completed during Fort Devens Site Investigation. Round 1 groundwater sampling was
completed in the summer of 1992. Round 2 groundwater sampling was completed during
the fall of 1992. Round 3 was completed in the winter of 1993.

Field quality control samples, including rinsate and trip blanks, were collected in conjunction
with these samples. Trip blanks were analyzed for VOCs to determine if cross
contamination occurred during shipment and storage. Rinsate blanks from Rounds 1 and
2 were analyzed for inorganics, SVOCs, VOCs, explosives, pesticides/PCBs, nitrate/nitrite
as nitrogen, total phosphates, alkalinity, TPHC, total Kjeldahl nitrogen, TSS and hardness.
Rinsate blanks from Round 3 were analyzed for VOCs only.

ABB Environmental Services, Inc.
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Inorganics

Several elements were detected in rinsate blanks from the groundwater sampling efforts.
These include barium, copper, iron, potassium, manganese, lead and zinc. The only one of
these elements found in method blanks using the same methods was lead. Barium was
detected in two of 11 rinsates from Round 1 water sampling. The concentrations of barium
in these samples ranged from 7.21 Ag/L to 11.1 Ig/L. There was no barium detected above
CRL in Round 2 water sampling.

Copper was detected in one rinsate sample from Round 1. The concentration of copper was
20.1 Ag/L. There were no copper concentrations above CRL in any of the three Round 2
rinsates.

There were detectable levels of iron in seven of 11 Round 1 rinsate samples.
Concentrations ranged from 48.2 A g/L to 150 tz g/L. There was no iron reported above
CRL in Round 2 rinsate data.

Potassium was reported above CRL in four of 11 rinsates in Round 1 rinsate samples and
* in all three Round 2 rinsate samples. Concentrations ranged from 504 A g/L to 1100 A g/L

in these samples.

Manganese was reported above CRL in two of 11 Round 1 rinsate blanks and in two of
three Round 2 rinsates. Concentrations ranged from 3.3 A g/L to 5.3 /Ag/L.

Lead was reported in two of 11 rinsates from Round 1 and in none of the three Round 2
rinsates. The concentrations of the detected lead were 9.4 Ag/L and 14.6 /g/L. Lead was
detected in method blanks for SA Groups 3, 5, and 6 but in concentrations of only roughly
1 to 2 gg/L.

Zinc was detected in two of 11 Round 1 rinsates and in two of three Round 2 rinsates.
Concentrations ranged from 25.8 A g/L to 181 Ag/L.

None of these elements, with the exception of lead, were detected in method blank samples
for SA Groups 3, 5, and 6. Introduction may have come from the sampling equipment
which was decontaminated with AEC approved source water that has high background levels
of all of these elements.

ABB Environmental Services, Inc.
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SVOCs

There were no SVOC compounds detected in any of the rinsate blanks from any of the
rounds of groundwater sampling.

VOCs

Rinsate and trip blank samples from all three rounds of groundwater sampling were
analyzed for VOCs. Compounds that were detected in the rinsates include chloroform,
toluene and 1,1,1-Trichloroethane. Chloroform was measured in three rinsates at
concentrations of 2.4 /Ag/L to 2.8 /Ag/L. Toluene was measured in three rinsates at
concentrations ranging from 0.51 IAg/L to 0.74 itg/L. Toluene and chloroform are both
found in the method blanks as well. Both of these compounds are defined as common
laboratory contaminants in the USEPA SOW. 1,1,1-Trichloroethane was found to be
present in four rinsate samples at 1.5 tg/L to 2.8 /Ag/L. There was also 1,1,1-
Trichloroethane present in the method blanks indicating laboratory introduction. ESE
Laboratories personnel have said that there has been a problem with contamination of this
compound at their facility for the past several months. The source of its introduction is not
known by their personnel, although they are investigating the problem to determine what
may be done about it. Similar concentrations of 1,1,1-Trichloroethane in sample results may
be attributable to laboratory introduction.

The only VOCs found in the trip blanks were chloroform and 1,1,1-Trichloroethane. As
stated previously, these compounds have been identified as laboratory contaminants in the
data. The trip blanks results indicate that no cross contamination of VOCs occurred in the
shipment or storage of the samples.

Explosives

There were no explosive compounds detected in any of the rinsate samples.

Pesticides/PCBs

There were no pesticide or PCB compounds detected in any of the rinsate samples.

ABB Environmental Services, Inc. 6917.07

F-10



APPENDIX F

Other Methods

Rinsate blanks collected during the groundwater sampling efforts were also analyzed using
the following methodologies: nitrate/nitrite as nitrogen, total phosphates, alkalinity, TPHC,
total Kjeldahl nitrogen, TSS and hardness. Detectable concentrations of the following
parameters were found in the rinsates: nitrate/nitrite as nitrogen, bicarbonate ion,
alkalinity, total Kjeldahl nitrogen and hardness. These compounds were found at
concentrations at or less than concentrations measured in the source water used to
decontaminate the sampling equipment. This is a possible source of their presence in these
samples.
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2.0 MATRIX SPIKES AND DUPLICATE QUALITY CONTROL

2.1 INTRODUCTION

Matrix Spikes

Matrix spike and matrix spike duplicate samples were collected at a rate of one each per
20 environmental samples. The purpose of collecting these samples was to measure the
effect of the matrix on the recovery of known concentrations of target analytes. A summary
of matrix spike data is presented for each group (see Tables F-8, F-10, F-12). Data have
been segregated by group and method to show recovery trends of particular analytes from
each study area. In the tables matrix spikes have been paired with the corresponding matrix
spike duplicates to make recovery comparisons. The relative percent differences (RPD)
between recoveries of the matrix spikes and the matrix spike duplicates have been calculated
and are listed next to the percent recovery. The relative percent difference is used to
measure the analytical precision of the results. The average recoveries, and maximum and
minimum recoveries for each method are also included as a way of measuring trends.

The criteria used for interpreting MS/MSD data are the analytical USEPA CLP protocols
and the POP for Fort Devens Vol III. Interpretations of the MS/MSD results for each
group are contained in Sections 2.2, 2.4. and 2.6 of the Appendix and in Sections 4.3.2, 5.3.2,
and 6.5.2 of the SI report.

Duplicates

Field duplicate samples were collected at the same rate as the MS/MSD samples.
Duplicates are differentiated from samples in the identification code. The second digit in
the code will have a "D" in place to denote the duplicate. The duplicate code is identical
to the conjugate sample code except for this digit.

The purpose of collecting duplicate samples was to measure the precision of the sampling
and of the analytical results. The method by which this is measured is through the
calculation of the RPD for each sample/duplicate pair. The RPD is the difference of the
results divided by the average of them. The smaller the RPD the more closely the results
agree. The more closely the results agree the greater the consistency shown by the
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laboratory for a particular method. The RPD has been calculated for each pair of
samples/duplicates. They are presented with the balance of the duplicate data by group in
Tables F-9, F-11, and F-13. Interpretations of duplicate data are presented in Sections 2.3,
2.5, and 2.7 of this Appendix and in Sections 4.3.3, 5.3.3, and 6.5.3 of the SI report.

A review of the duplicate data for SA Groups 3, 5, and 6 is presented with the MS/MSD
review. The review is written for each group separately.

2.2 GROUP 3 MATRIX SPIKES

Matrix spike data for Group 3 has been reviewed and are presented in Table F-8. A total
of five soil samples and associated duplicates were collected from study areas within the
group. MS/MSD analyses were performed for inorganics.

Inorganics

Matrix spike analysis included the following elements for Group 3: selenium, lead, arsenic,
thallium, antimony, silver, beryllium, cadmium, chromium, copper, nickel, zinc, and mercury.
The recovery control limits of spiked inorganics are 25 percent+ /- of 100 percent under
CLP requirements. The CLP requirements are identical to those specified in the ABB-ES
Fort Devens POP, Vol III. A total of 86 analyses were completed for inorganic matrix
spikes. With the exception of six matrix spike analyses, all recoveries for inorganics fell
within quality control limits. Five recovery values exceeded the CLP upper limit
(125 percent). One value was below the CLP lower limit (75 percent).

The six recoveries which fell outside control limits occurred in lead soil (AEC
Method JD17) and arsenic soil (AEC Method JD19) analyses. BX440310 and BX440410
and their associated duplicates accounted for all six. Sample BX440310 had recoveries of
132 percent and 129 percent for lead and 210 percent and 97 percent for arsenic.
Concentrations of 8.54 Itg/g for arsenic, and 3.81 jug/g for lead, were reported in the original
unspiked run of the sample. This is consistent with background concentrations in soils for
these elements found in Section 3.5 of the SI report text. Concentrations of lead and
arsenic in the original sample may be responsible for high matrix spike recoveries for
BX440410.
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In general the recoveries for the Group 3 matrix spikes/matrix spike duplicates were within
CLP limits. The data reflect little matrix interference in the recovery of inorganic analytes.

2.3 GROUP 3 DUPLICATES

One water sample and two soil samples were collected from Group 3 for duplicate analysis.
The water sample is identified as MXG30300. The two soil samples are BX440605 and
BX520605. Duplicate data for Group 3 are presented in Table F-9. BX440605, BX520605
and their respective duplicates were analyzed for the following soil methodologies:
inorganics (AEC Methods JB01, JD15, JD17, JD19, JD24, JD25, JS16), SVOCs (AEC
Method LM18), VOCs (AEC Method LM19) and TPHC. The water sample, MXG303X1,
and the duplicate were analyzed for the following: inorganics (AEC Methods SBO1, SD09,
SD20, SD21, SD22, SD28 and SS10), SVOCs (AEC Method UM18), VOCs (AEC
Method UM20), nitrate/nitrite as nitrogen (AEC Method TF22), chloride/sulfate ions (AEC
Method TT10), TPHC, TSS, alkalinity and bicarbonate ion.

USEPA Region I guidelines were used to assess the RPDs of inorganics, SVOCs and VOCs.
These guidelines provide criteria as to whether there is good precision of the results.

Inorganics

The following elements are included in the inorganics duplicate review for both soil samples
and the water sample from Group 3: mercury (AEC Methods JB01, SB01), selenium (AEC
Methods JD15, SD21), lead (AEC Methods JD17, SD20), arsenic (AEC Methods JD19,
SD22), thallium (AEC Method JD24, SD09), antimony (AEC Method JD25, SD28) and
silver, aluminum, barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron,
potassium, magnesium, manganese, sodium, nickel, vanadium, zinc (AEC Method JS16,
SS10).

The USEPA Region I criteria for the RPD of inorganic methods is 50 percent for soils and
30 percent for waters. The following elements were detected in the soil samples BX440605
and BX520605: arsenic, aluminum, barium, calcium, cobalt, chromium, copper, iron,
potassium, magnesium, manganese, sodium, nickel, lead, vanadium, and zinc. Beryllium was
detected in BX520605 and BD520605 but was not found in either of the sample/duplicate
pair of BX440605. The RPDs for all elements of both sample/duplicate pairs were all
below the USEPA 50 percent limit. The highest RPD reported was for that of lead in the
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sample/duplicate pair of BX520605 (25.5 percent). There was good reproducibility of the
results shown for the soil inorganic methods.

MXG303X1 was used for the inorganic water analyses. The following elements were
detected in this sample and its duplicate: aluminum, barium, calcium, iron, potassium,
magnesium, manganese, sodium, and lead. The RPDs for the following elements were
above the 30 percent USEPA criteria: aluminum (73.3 percent), barium (68.3 percent),
calcium (51 percent), iron (51 percent), potassium (105 percent) and manganese
(163 percent). All of these elements are analyzed using AEC Method SS10. MXG303X1
inorganic waters were run in lot ZZE.

SVOCs

AEC Method LM18 was used to detect SVOC compounds in BX440605, BX520605 and
their respective duplicates. The method also tested for PCB compounds and pesticides in
these soil samples. The following SVOC compounds were reported above CRL in the soil
sample BX440605: 1-Methylnaphthalene, 2-Methylnaphthalene, dodecane, tridecane,

* tetradecane, pentadecane, hexadecane, heptadecane, fluorene, naphthalene, dibenzofuran
and phenanthrene. The RPD for nine out of these 12 pairs of samples was 0 percent. The
highest RPD of the SVOC compounds was 40 percent for phenanthrene. All RPDs were
below the USEPA Region I limit of 50 percent for soil organics. In general there was good
reproducibility of the results of this sample.

The following SVOC compounds were found in at least one of the sample pair BX520605:
anthracene, benzo(a)anthracene, benzo(k)fluoranthene, chrysene, fluoranthene,
phenanthrene, and pyrene. The RPDs for the following compounds do not satisfy the
USEPA CLP condition for organics in soils of RPD <50 percent: benzo(a)anthracene
(68.7 percent), fluoranthene (139.8 percent), phenanthrene (154 percent) and pyrene
(143 percent). The results for many of these compounds do not show agreement. Many
compounds were present in detectable concentrations in one sample but were non-detect
in the duplicate. The high sorption coefficients for these polyaromatic hydrocarbons may
be responsible for the lack of agreement found in the SVOC concentrations for this
duplicate set. By looking at Table F-9 it can be seen that there are many high RPD values
for compounds which are non-detect. The CRL values do not agree because there was a
dilution performed at the laboratory. This results in the differing CRL values and the
resulting high RPDs.
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None of the SVOC compounds were found above the CRL in WXG303X1 or the duplicate.

VOCs

AEC methods LM19 and UM20 were used to determine the precision of measuring VOCs
in soil and water, respectively. BX440605, BX520605, MXG303X1 and their associated
duplicates were used for the analyses. VOCs were not detected in BX520605 or its
duplicate. There was, however, evidence of VOC contamination in BX440605.
Ethylbenzene, toluene and xylene were reported in either this sample or the duplicate. The
RPDs between the sample and duplicate for these compounds are as follows: ethylbenzene
(193.7 percent), toluene (170 percent) and xylene (196 percent). The results show
inconsistency for the method by the laboratory or a lack of homogeneity of VOCs in the
sample.

None of the VOCs were found in the water sample MXG303X1 or the duplicate.

Other Methods

Duplicate samples were collected from Group 3 and analyzed using other methods. These
include the following: nitrate/nitrite as nitrogen (AEC Method TF22), chloride/sulfate ions
(AEC Method TT10), TPHC, TSS, alkalinity and bicarbonate ion. All of the above analyses
were performed on the water sample MXG303X1. Soil samples BX440605, BX520605 and
their respective duplicates were tested for TPHC only. There are no USEPA CLP criteria
to use as guidance in assessing the precision for these methods.

Nitrate/nitrite as nitrogen results for MXG303X1 are 1800 p g/L and 1400 ptg/L. The RPD
of these results is 25 percent.

Chloride ion was found in both samples of the MXG303X1 sample/duplicate pair. The
values reported for these samples are 21200 tg/L and 16600 t4 g/L. The RPD of these
concentrations was calculated to be 24.3 percent. Sulfate ion was not detected above the
CRL of 10000 A g/L in either of the sample pair.

TPHC analyses were completed on two soil and one water sample pairs collected from
Group 3. Excellent precision was shown for both the soil and water methods. The RPDs
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of the two soil sample pairs were 4.9 percent for BX440605 and 18.4 percent for BX520605.
Both TPHC concentrations for MXG303X1 were below the CRL of 200 /tg/L.

The TSS results for MXG303X1 and its duplicate were both below the CRL of 4000 1g/L.

Alkalinity results for MXG303X1 are 230000 /g/L and 24000 gg/L. The RPD for these
results was determined to be 162.5 percent. The difference in these values could reflect
field variability in the collection of the samples. The RPD is high enough to cast doubt on
the reproducibility of alkalinity concentrations for this group.

Bicarbonate ion results for MXG303X1 and the duplicate are 281000 /g/L and 29300 JAg/L.
The RPD for the values was reported at 162.2 percent. Because of the close association of
bicarbonate ion to alkalinity, concentrations of each would be expected to be in relative
proportions to one another. The differences between the samples and duplicates are about
the same for both the bicarbonate and alkalinity methods. Because these differences are
consistent for both methods, field variability is a likely cause for the high RPDs. This
should be taken into consideration during the Group 3 review of alkalinity/bicarbonate ion
data.

2.4 GRoUP 5 MATRIX SPIKES

The matrix spike data from Group 5 have been reviewed and are presented in Table F-10.
Group 5 water samples were spiked and analyzed for the following: inorganics, explosives,
nitrate/nitrite as nitrogen, total Kjeldahl nitrogen, total phosphates, chloride/sulfate ion,
alkalinity and hardness. Group 5 soil samples were spiked and analyzed for inorganics and
explosives. USEPA CLP advisory limits and requirements specified in the Fort Devens
POP, Volume III were used to evaluate the recoveries for applicable methods. The
following assessment summarizes the effect of the Group 5 sample matrices on the
recoveries of known spike concentrations.

Inorganics

The following elements were included in the Group 5 inorganic matrix spike review for both
soil and water samples: mercury (AEC methods JB01, SB01), selenium (AEC methods
JD15, SD21), lead (AEC methods JD17, SD20), arsenic (AEC methods JD19, SD22),
thallium (AEC methods JD24, SD09), antimony (AEC methods JD25, SD28) and silver,

ABB Environmental Services, Inc.

. GRP356.31 6917.07F-17



APPENDIX F

aluminum, barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron, potassium,
magnesium, manganese, sodium, nickel, vanadium, zinc (AEC methods JS16, SS10).

A total of nine water samples and two rinsate blanks were spiked and analyzed using the
various inorganic water methods. Not all nine samples were tested for all elements.
Table F-10 summarizes the samples that go with the various methodologies.

The USEPA CLP advisory limit for the recoveries of inorganics is 100 percent ± 25 percent.
The recoveries of all of the elements analyzed by the inorganic water methods met this
criteria with the exception of thallium, aluminum, chromium, and iron. The thallium
recoveries of all water samples except WXG509XX and its duplicate were above the
USEPA limit. The average recovery for all samples run in three different lots was
134.2 percent. Thallium was not detected in any method blanks or Group 5 rinsate blanks.
Group 5 water sample results for thallium may be biased high given the recoveries obtained
in the MS/MSD analysis.

Very low recoveries for aluminum were observed in two of four pairs of MS/MSDs. These
samples are MDMW13X1, MXMW07X1 and the associated duplicates. Aluminum
recoveries for MDMW13X1 were 46.7 percent and 7.1 percent. Aluminum recoveries for
MXMW07X1 and the duplicate were both 7.1 percent. The recoveries for these samples
do not meet the USEPA CLP criteria. The low recovery values may be due to matrix
effects of the water samples. Sample results for MXMW13X1 and MXMW07X1 may be
biased low based on the matrix spike recovery data. Two other MS/MSD sample pairs
tested for aluminum had recoveries that fell within USEPA advisory limits.

Of the four MS/MSD water sample pairs submitted for chromium analysis under method
SS10 only one pair had spike recoveries that did not fall within USEPA guidelines. The
sample was identified as MXMW07X1. Recoveries for this sample were 65.5 percent and
59.5 percent. Chromium concentrations for MXMW07X1 could be biased low based on
these recoveries. The average chromium recovery for all Group 5 samples was 86.6 percent.

Iron recoveries for two of four MS/MSD water sample pairs were well below the lower
USEPA recovery limit of 75 percent. All four recoveries were 3.9 percent. The sample
pairs identified with these low iron recoveries are MDMW13X1 and MXMW07X1. The
sample concentrations of iron for MDMW13X1 and MXMW07X1 may be biased low
because of these matrix effects.
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The MS/MSD soil recoveries for all elements except lead, copper and zinc were within
USEPA advisory limits. All Group 5 soil samples analyzed under method JD17 for lead had
recoveries that far exceeded the upper USEPA advisory limit. Samples that were spiked
with lead that showed these elevated recoveries were DDG50500 and EX090104. Lead
recoveries for DDG50500 were 730.1 percent and 307.2 percent. Lead was not detected in
any method blanks or in any of the Group 5 rinsate blanks. However, concentrations of
lead were measured at 73 tg/g in the unspiked sample of DDG50500 and at 89 tg/g in
EX090104.

Both pairs of MS/MSD samples were spiked at about 5.0 /Ag/g. Large concentrations of
lead in the sample could have skewed the recoveries high since the spiking concentration
relative to the sample concentration is low. There also was little agreement in the results.
RPDS for the MS/MSDs were 81.5 percent and 122 percent. Lead concentrations may be
biased high in light of the MS/MSD results.

Only one MS/MSD soil sample, EX090104, was analyzed using method JS16. The only
elements for the method for which USEPA recovery criteria were not met were copper and
zinc. Only one copper recovery of the MS/MSD sample pair was over the USEPA limit.. This recovery was 160.7 percent. The average recovery for the two samples was
138.2 percent. Both zinc recoveries were below the USEPA lower limit of 75 percent.
Recoveries were reported at 50.5 percent and 44.6 percent. The low recoveries could be
due to matrix effects of the soil. Zinc results for EX090104 and possibly other samples
could be biased low because of these effects.

Explosives

There are no USEPA CLP guidelines governing the recoveries of explosive compounds.
However, the protocol followed was that specified in the Fort Devens POP, Volume III
Section A.6. The specification for explosive compound recoveries as stated in this document
is that they must fall within 25 percent of the mean recovery for daily control spikes. Two
water samples were collected from Group 5 for MS/MSD analysis of explosive compounds.
The recoveries of all explosive compounds met this stipulation with the exception of 1,3,5-
trinitrobenzene. The recoveries of one sample pair out of two were below the minimum
recovery needed to meet the criteria. The sample was identified as WXG507XX.
Recoveries for these samples were 45.3 percent and 44.4 percent. The other sample pair,
MXMW08X1, had 1,3,5-trinitrobenzene recoveries of 82.9 percent and 78.9 percent. These
recoveries are within the acceptable recovery range for this compound.
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2.5 GROUP 5 DUPLICATES

Duplicate water and soil samples were collected from Group 5 study areas. The
sample/duplicate results were used to measure sampling and analytical precision. Group 5
water samples and duplicates were analyzed for the following methodologies: inorganics,
SVOCs, VOCs, explosives, nitrate/nitrite as nitrogen, total Kjeldahl nitrogen, total
phosphates, chloride/sulfate ions, alkalinity, hardness, bicarbonate ion, TPHC and TSS.
Group 5 duplicate soil samples were analyzed for the following: inorganics, SVOCs, VOCs,
explosives and TPHC. Group 5 duplicate data is summarized in Table F-11.

USEPA Region I protocols were used to assess the RPDs of inorganics, SVOCs and VOCs.
The protocols provided criteria to determine whether there was good precision of the data.

Inorganics

The following elements were included in both the soil and water methods used in Group 5
duplicate analyses: mercury (AEC methods JB01, SB01), selenium (AEC methods JD15,
SD21), lead (AEC methods JD17, SD20), arsenic (AEC methods JD19,SD22), thallium
(AEC methods JD24, SD09), antimony (AEC methods JD25, SD28) and silver, aluminum,
barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron, potassium,
magnesium, manganese, sodium, nickel, vanadium, zinc (AEC methods JS16, SS10).

Inorganic duplicate soil samples collected from Group 5 were SX210100, WXG50500 and
EX090208. The USEPA Region I criteria for the RPD of duplicates for inorganic soils is
50 percent. The RPDs between samples and duplicates for most of the elements included
in the inorganic soil methods were below this level. The RPD between results was greater
than 50 percent (107.8 percent in SX210100), antimony (94.2 percent in EX090208),
cadmium (70.1 percent in SX210100 and 80.9 percent in EX090208), potassium (59.9 percent
in EX090208), manganese (54 percent in SX210100) and sodium (84.7 percent in
WXG50500).

There is a significant difference in the results of the arsenic test for SX210100.
Concentrations for the samples were reported at 8.99 pg/g and 30 1g/g. A lack of
homogeneous arsenic concentrations may explain for the disparity in the concentrations.
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The 94.2 percent RPD calculated for antimony results in EX090208 exceeds the 50 percent
USEPA CLP limit because the numbers are small enough that even a small difference
between them could result in a high RPD calculation. Concentrations were reported at
3.03 1g/g and < 1.090 IAg/g. These are low levels of contamination for this element.

Cadmium concentrations of 1.5 10 /tg/g and 3.12 gtg/g were reported for SX210100. The
cadmium concentrations of EX090208 were reported at 1.659 sg/g and < 0.700 p g/g. The
RPDs of these results are high for the same reasons explained in the discussion for
antimony. The reported concentrations represent low level cadmium contamination for
these samples and represent good agreement.

The RPD of manganese results for SX210100 exceeds the USEPA CLP limit by 4 percent.
The precision shown in the detection of this element could be more of a reflection of the
lack of even dispersal of manganese throughout the samples.

The RPD of sodium results for DXG50500 is 84.7 percent. The concentration in one of the
sample pair was reported at < 100 itg/g. Conversely, a concentration of 247 Atg/g was
detected in the duplicate. These results indicate enough of a difference to show. inconsistency for the detection of this element.

MXMW13X1, WXG507XX and their associated duplicates were the Group 5 water samples
analyzed for inorganics. The USEPA CLP guideline for the RPD between inorganic
duplicate samples is 30 percent. The RPDs for the results of the duplicate pair of
WXG507XX were all less than this 30 percent limit for all elements. The RPDs for the
results of the duplicate pair of MXMW13X1 exceeded this limit in the analysis of the
following elements: mercury (137.4 percent), lead (83 percent), arsenic (81.2 percent),
aluminum (154.6 percent), barium (94.1 percent), chromium (72.5 percent), magnesium
(111 percent) and manganese (97 percent). These results do not demonstrate good
precision for the methods used for the detection of these elements.

SVOCs

AEC method LM18 was used to measure SVOCs in Group 5 soil samples. SX210100,
DXG50500, EX090208 and their respective duplicates were used to determine if there was
good agreement between the results. SVOC compounds were not reported above the
respective CRLs for SX210100 and EX090208. The following SVOC compounds were found
to be present in the sample/duplicate pair of DXG50500: fluoranthene, phenanthrene,
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pyrene and several unknowns. The RPD for these results was greater than the USEPA CLP
guideline of 50 percent for all of these compounds except phenanthrene for which the RPD
was 47.6 percent. RPDs of 65 percent each were calculated for the fluoranthene and pyrene
results. The results of six unknown compounds were reported for the sample pair of
DXG50500. The range of RPDs, all of which exceeded the 50 percent USEPA limit, was
from 65.2 percent to 163.2 percent.

AEC method UM18 was used to measure SVOC concentrations in Group 5 water samples.
Two pairs of water samples from the group were used in this analysis; MXMW13X1,
WXG507XX and their respective duplicates. The only compound detected above CRL in
either sample pair was N,N-Diethyl-3-methylbenzamide. This compound was detected in
both samples of WXG507XX. The concentrations were reported at 70 / g/L and 80 / g/L.
The RPD of these results is 13.3 percent. This is well below the USEPA limit of 30 percent
for organic water RPDs.

VOCs

AEC method LM19 was used to measure VOC concentration in Group 5 soil samples. Two
sets of samples/duplicates were used in the method; DXG50500 and EX090208. There
were no VOC compounds found in either of the EX090208 samples. The only VOC
reported above CRL in the DXG50500 duplicate pair was acetone. Acetone was detected
in both the sample and duplicate at 80 1 g/g and 70 /ig/g. As stated previously, acetone is
a common laboratory contaminant. Although none was found using this method in method
blanks, the probable cause of its presence is introduction at the laboratory. The RPD of
these results was determined to be 10.8 percent. This is well below the USEPA CLP limit
of 30 percent.

AEC method UM20 was used for VOC in water analysis. One sample/duplicate pair was
used in this analysis; DXG50700. None of the VOCs were measured above CRL in this
sample.

Explosives

AEC method LW12 was used to measure explosives in soils. One soil sample and duplicate
were collected. This sample was identified as DXG50500. No explosive compounds were
detected in either sample using this method.
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AEC method UW32 was used to measure explosive compound concentrations in Group 5
water samples. Water samples submitted for this analysis were MXMW13X1, WXG507XX
and their respective duplicates. None of the explosive compounds were found above CRL
in any of the water samples analyzed.

Other Methods

Several other methods were used to determine sampling and analytical precision for
Group 5 water and soil samples. There were no USEPA CLP guidelines available to
measure the precision of the results. Professional judgment was used to determine whether
there was good agreement between the sample and duplicate results.

One method that was used in the duplicate analysis of soil samples from Group 5 was
TPHC. Three soil sample/duplicate pairs were collected for this analysis. These are
SX210100, DXG50500 and EX090208. Petroleum contamination was found to be present
in all six samples. The RPDs between sample and duplicate results were 12.9 percent for
SX210100, 57.8 percent for DXG50500 and 1.9 percent for EX090208. The highest

* concentrations found in this set of samples were 5300 Ag/g and 5200 1g/g reported for
EX090208 and the duplicate, respectively.

Methods that were used in the duplicate analysis of water samples from Group 5 were
nitrate/nitrite as nitrogen (AEC method TF22), total Kjeldahl nitrogen (AEC method
TF26), total phosphates (AEC method TF27), chloride/sulfate ions (AEC method TTI10),
alkalinity, hardness, bicarbonate ion, TPHC and TSS.

MXMW13X1, WXG507XX and the corresponding duplicates were used for nitrate/nitrite
as nitrogen in water analysis. Nitrogen compounds were detected in all four of these
samples. Concentrations were reported at 40.4 /g/L and 66.8 /Ag/L for the MXMW13X1
sample pair. The RPD of these results is 49.3 percent. Concentrations of 860 1Ag/L and
910 Atg/L were reported for the WXG507XX sample pair. The RPD for these results is
5.6 percent. Overall there was good reproducibility of the nitrogen results for these two
pairs of water samples using this method.

MXMW13X1, WXG507XX and their duplicates were used also for total Kjeldahl nitrogen
analysis. There was no nitrogen detected above CRL for MXMW13X1 and MDMW13X1.
Concentrations of 1140 ig/L and 952 1Ag/L were measured in WXG507XX and
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WDG507XX, respectively. The RPD of the WXG507XX results is 18 percent. The total
Kjeldahl nitrogen concentrations agree between samples and the corresponding duplicates.

MXMW13X1, WXG507XX and their duplicates were also used for total phosphate
measurements. Phosphates were found to be present in all four samples. Concentrations
were measured at 248 /g/L and 99 Ag/L for MXMW13X1 samples. The RPD of these
results is 85.9 percent. This represents a significant difference in the values. The
concentrations of phosphate in WXG507XX samples were 139 Ag/L and 148 A g/L. The
RPD of these results is only 6.3 percent.

Chloride and sulfate ion concentrations were determined for MXMW13X1, WXG507XX
and their respective duplicates. The RPD of the chloride results was 2.3 percent in
MXMW13X1 and 0 percent in WXG507XX. The RPD of the sulfate results was 0 percent
for MXMW13X1 and 0.8 percent for WXG507XX. There is excellent precision shown for
the method in the detection of both ion concentrations.

Alkalinity analysis was completed on MXMW13X1 and WXG507XX. RPDs were
calculated at 33.3 percent and 12.1 percent respectively for these samples. These RPDs
represent good reproduction of the values for this parameter.

MXMW13X1, WXG507XX and the respective duplicates were used to determine agreement
in hardness concentrations. The RPDs were 20 percent and 0 percent respectively for these
sample pairs. The RPD values indicate good agreement in the results.

MXMW13X1 and its duplicate were analyzed for bicarbonate concentrations.
Concentrations of 17100 [1g/L and 12200 4g/L were obtained for these samples. The RPD
was determined to be 33.4 percent.

The water samples MXMW13X1, WXG507XX and their corresponding duplicates were
analyzed for TPHC concentrations. TPHC levels were below the CRL of 200 / g/L for all
four samples indicating that there was no petroleum contamination.

MXMWl3X1, WXG507XX and their associated duplicates were collected and analyzed for
TSS concentrations. The RPD was computed to be 147.6 percent for the MXMW13X1 pair
and 83.3 percent for the WXG507XX set. The high RPD values for the results indicate a
high degree of variability for the results.
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2.6 GRoUP 6 MATRIX SPIKES

The matrix spike data from Group 6 have been reviewed and are presented in Table F-12.
Group 6 water and soil samples were spiked and analyzed for inorganics. USEPA CLP
requirements and requirements specified in the Fort Devens POP were used to evaluate the
recoveries of the applicable methods. Recovery values were used to assess the matrix
effects manifested in Group 6 samples.

Inorganics

The following elements are included in the various methods used in the matrix spike analysis
of inorganics for Group 6 soil and water samples: mercury (AEC methods JB01, SB01), Se
(AEC methods JD15, SD21), lead (AEC methods JD17, SD20), arsenic (AEC methods
JD19, SD22), thallium (AEC methods JD24, SD09), antimony (AEC methods JD25, SD28)
and silver, aluminum, barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron,
potassium, magnesium, manganese, sodium, nickel, vanadium, zinc (AEC methods JS16,
SS10).

* A total of ten Group 6 soil samples were spiked and analyzed using the various inorganic
methods. Not all ten samples were tested for all elements. Refer to Table F-12 to see
which samples were analyzed for particular methods.

The USEPA CLP advisory limits for inorganic recoveries is 100 percent ± 25 percent. The
recoveries were within this range for all elements except arsenic, selenium, lead and
antimony. Five MS/MSD soil samples were collected and analyzed for arsenic
concentrations. These samples are BX310308, BX 310560, BXG60200, BXG60325 and
DXG60400. The arsenic recoveries for three soil samples were not within the USEPA
advisory limits. These samples are identified as BX310308, BX310560 and BXG60200.
Arsenic recoveries for BX310308 were 110.7 percent and 61 percent. The concentration of
arsenic in the unspiked sample of BX310308 was 7.02 /ig/g. This represents a background
level for the element that may have influenced the percent recovery measured in the
MS/MSDs. The RPD of these values is 57.9 percent. The arsenic recoveries for BX310560
are 156.1 percent and 90 percent. The concentration of arsenic in the unspiked sample of
BX310560 is 9.10 ttg/g. The RPD of these values is 53.7 percent. The high RPDs
associated with both of these MS/MSD pairs indicates a lack of precision for the method
or more likely uneven dispersal of arsenic concentrations throughout the samples. The
recoveries of MS/MSDs of BXG60200 exceeded the USEPA CLP advisory limit.
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Recoveries were 208.7 percent and 184.9 percent. The unspiked sample had an arsenic
concentration of 8.1 pg/g. Samples with similar matrices from Group 6 may have arsenic
levels biased high based on the recoveries of BXG60200.

The same samples that were analyzed for arsenic were also analyzed for selenium. Two of
those MS/MSD pairs, BX310560 and DXG60400, had recoveries that fell outside the
USEPA range for inorganic recoveries. These samples are BX310560, DXG60400 and the
respective MSDs. The recoveries of BX310560 were 127.7 percent and 124.6 percent.
Selenium was not detected above CRL for the unspiked sample. The recoveries of
DXG60400 were 49.6 percent and 45.8 percent. Sorptive qualities of the matrix for
selenium could be responsible for the low recoveries.

There were eight soil samples from Group 6 spiked with lead for recovery analysis. These
MS/MSD samples are BX310308, BX310560, BX500408, BX500915, BXG60200, BXG60325,
BXG60855 and DXG60400. Of these samples, four had at least one recovery of the
MS/MSD pair outside USEPA CLP limits. These samples are BX500408, BXG60200,
BXG60325 and DXG60400. The recoveries of BX500408 were 78.4 percent and
73.3 percent. The low recovery could be a function of matrix interference but the value is
so close to the USEPA CLP lower limit that it can not conclusively be attributed to that.
The lead recoveries of BXG60200 are 165.4 percent and 154 percent. The lead
concentration in the unspiked sample is 3.26 /g/g. Since the lead spike concentration is
only 4.00 pg/g, the amount of lead in the unspiked sample could be enough to increase the
amount recovered in the MS/MSD analysis. The recoveries of BXG60325 MS/MSDs are
133.3 percent and 109.2 percent. The recovery of one of these samples exceeds the USEPA
CLP limit by 8.3 percent. This is not enough of an exceedance to conclusively attribute to
matrix effects. The recoveries of DXG60400 are 91.8 percent and 62.4 percent. The RPD
of these values is 39 percent.

There were three soil samples from Group 6 spiked with antimony for recovery analysis.
These samples are BX300510, BXG60200 and DXG60400. All three samples had at least
one of the MS/MSD recoveries below the USEPA CLP limit of 75 percent. These
recoveries ranged from 71.7 percent to 73.6 percent. The recoveries of those samples falling
within the USEPA limit were between 75 percent and 78.6 percent. Its obvious that
whether due to matrix effects or processing at the laboratory the recoveries are consistently
bordering the 75 percent USEPA limit. Antimony results therefore, may be biased slightly
low for Group 6 soil samples.

ABB Environmental Services, Inc.

GRP356.SI 6917.07



APPENDIX F

Two Group 6 water samples were analyzed for inorganic spike recovery; MXG611X1 and
WXG602XX. The MS/MSD recoveries of these water samples were within USEPA CLP
limits for all elements except thallium, arsenic, and antimony. One sample, MXG611X1,
was used for the analysis of these three elements. The thallium MS/MSD recoveries were
128 percent and 126 percent. Arsenic recoveries for the same sample pair are 130 percent
and 129 percent. These recoveries just barely exceed the USEPA limit and do not indicate
matrix interferences.

The recoveries of antimony for MXG611X1 are 166 percent and 165 percent. These
recoveries indicate good precision with the RPD at 0.8 percent however the recoveries have
exceeded USEPA CLP limits by roughly 40 percent. Antimony results for Group 6 may be
biased high given this information.

2.7 GROUP 6 DUPLICATES

Duplicate soil samples were collected and analyzed from Group 6 study areas. Sample
results were compared to duplicate results to determine how well they agreed. A measure

* of this agreement is provided through the calculation of the RPD. USEPA Region I
protocols were used to evaluate the RPD values of inorganics, SVOCs and VOCs. The
protocols provide limits for the RPDs that define the precision of the results. Duplicate
results along with RPD values are presented in Table F-13.

Group 6 soil samples and duplicates were analyzed for the following methodologies:
inorganics, SVOCs, VOCs, TOC and TPHC. No water samples/duplicates were analyzed
from this group.

Inorganics

The following elements were included in the various inorganic methods used for Group 6
duplicate analysis: mercury (AEC method JB01), selenium (AEC method JD15), lead (AEC
method JD17), arsenic (AEC method JD19), thallium (AEC method JD24), antimony (AEC
method JD25) and silver, aluminum, barium, beryllium, calcium, cadmium, cobalt,
chromium, copper, iron, potassium, magnesium, manganese, sodium, nickel, vanadium, zinc
(AEC method JS16).

ABB Environmental Services, Inc.
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A total of seven different soil duplicate samples were analyzed for inorganics. These
samples are BX300108, BX310515, BXG60340, BD500608, BXG60760, BXG61112 and
BX310304. Not all of the sample duplicates were analyzed for all of the elements listed
above. Refer to Table F-13 to see which sample/duplicate pair was analyzed for which
elements.

The following elements were reported in all of the previously mentioned inorganic samples
and duplicates at concentrations above CRL values: lead, arsenic, aluminum, barium,
calcium, cobalt, chromium, copper, iron, potassium, magnesium, manganese, sodium, nickel,
vanadium and zinc. Beryllium was detected in only one sample each of the BX310515 and
BXG60340 pair. The USEPA Region I criteria for the RPD of duplicates for inorganic soils
is 50 percent. This RPD was exceeded by at least one sample/duplicate pair of samples for
the following elements: lead, aluminum, chromium, potassium, magnesium, nickel,
vanadium, and zinc.

There was an RPD of 130.5 percent for the lead results of the BXG60760 sample pair. The
concentrations of the two samples were 0.989 1 g/g and 4.700 p g/g. The RPD for the
difference in these samples is very high and as a result the precision is poor.

There was an RPD of 66.8 percent for the aluminum results of the BX310304 sample pair.
Concentrations were reported at 5650 /g/g and 2820 ,g/g. The calculated RPD exceeds
the 50 percent USEPA Region I by roughly 17 percent. This indicates a lack of consistency
of the results for this sample/duplicate pair.

The RPD of the sample/duplicate pair of BX310515 in the chromium analysis was
81.9 percent. The chromium concentrations were reported at 18.8p g/g and 7.88 A g/g. An
RPD of this magnitude represents poor precision. This should be taken into consideration
during the review of chromium data for this sample.

The RPDs of the sample/duplicate pairs of BX310304 and BX310515 of potassium were
54.6 percent and 62.8 percent, respectively. Both samples were run in the lot YGZ. Both
RPDs exceed the USEPA Region I limits.

The RPD of the sample duplicate pair BX310515 for magnesium is 72.1 percent. There was
no precision shown by the laboratory for this method.
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The RPD of the sample/duplicate pair BX310515 for nickel is 74 percent. An RPD of this
magnitude indicates lack of agreement of the results. This should be taken into
consideration with regards to nickel results for BX310515.

The RPD of the sample/duplicate pair of BX310515 for vanadium is 67.5 percent. The
RPD value indicates that there is a big difference in concentrations for the samples. The
sample concentrations of vanadium were reported at 4.32 Ag/g and 8.72 p g/g.

There was an RPD of 53.6 percent calculated for the zinc results of the BX310515 sample
pair. The zinc concentrations were reported at 26.5 ttg/g and at 15.3 tzg/g.

The sample/duplicate pair of BX310515 was responsible for seven out of eleven RPD
exceedances. That statistic brands the inorganics results for this sample pair as the most
unreliable of those reported. There is likely a reason for the lack of continuity of these
results. A likely reason for it is the uneven distribution of the elements throughout the
sample. Regardless of the reason the inorganics results for this sample need to be examined
closely.

. SVOCs

Three soil samples with their respective duplicates were submitted to determine agreement
of concentrations of SVOC compounds. These samples are BX300108, BX310515 and
BXG60340. AEC method LM18 was used to analyze these samples. There were no SVOC
compounds reported above CRL in any of these sample pairs with the exception of pyrene
detections in only one each of the BX300108 and BX310515 sets. Pyrene was reported at
0.080 pg/g and < 0.033 pg/g for BX300108. The RPD of these results is 83.2 percent.
Pyrene results of BX310515 are 0.074 f4g/g and < 0.200 A g/g. The RPD of these results
is 92 percent. The RPDs reported indicate that the results for both sample pairs do not
agree well.

One inconsistency was noted in the SVOC duplicate data. The CRL values are different
for non detect results of these compounds. The values are not different from each other by
any consistent order of magnitude eliminating the possibility of a dilution factor changing
them. The errors could possibly be due to transcription errors. The laboratory is
investigating the reason for the differing CRLs.
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VOCs

There were five soil sample/duplicate pairs analyzed for VOCs. These samples are
BX300108, BX310515, BXG60340, BXG60760 and BXG61112. AEC method LM19 was
used to determine the VOC concentrations in these samples. USEPA Region I guidelines
were used to make determinations as to whether there was agreement in the results between
samples and their respective duplicates. The USEPA guideline for measuring precision for
volatile organics in soils is an RPD of no more than 50 percent. Only two volatile
compounds were detected in the analysis. These compounds were identified as toluene and
hexane. Toluene was reported in BXG60340 at 0.002 A g/g and < 0.001 1g/g. This is
0.001 /g/g over the CRL of 0.001 1g/g. The RPD of the results is 66.7 percent. Toluene,
although not found in any method LM19 method blanks, has been previously described as
a laboratory contaminant. That is the likely source of its introduction into the sample.
Hexane was detected in both samples of the sample/duplicate pair of BX310515 at 0.031
Jg/g and 0.021 Ag/g. The RPD of these results is 38.5 percent. Hexane has not been listed
as a target compound for this method. Although it is not defined as a common laboratory
contaminant in the USEPA SOW, hexane is commonly used as a solvent.

Other Methods

Other methods for which duplicate samples were analyzed include TOC and TPHC. No
USEPA criteria were used to measure the RPDs of the results. A duplicate sample of
BXG61112 was collected for TOC duplicate comparisons. The concentrations obtained
were 661 ig/g and 303 ug/g. The RPD of these results is 74.3 percent.

Six samples along with their duplicates were analyzed for TPHC contamination. These
samples are BXG6112, BX300108, BX310515, BD500608, BXG60340 and BXG60760. Low
level petroleum contamination was reported in at least one of the sample pair for all
samples. The RPDs for the samples ranged from 0.8 percent to 43.6 percent. For those
samples reported as non-detect, the accompanying duplicate had TPHC concentrations very
close to the CRL. The results indicate good precision for the method.
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APPENDIX FS (Supplemental Site Investigation)

1.0 ANALYTICAL METHODS

Aqueous and soil samples collected for the Supplemental Site Investigation (SSI)
at Group 3,5, and 6 Study Areas were analyzed in an USAEC-certified laboratory
for Fort Devens Project Analyte List (PAL) analytes. The Fort Devens PAL is
presented in Appendix E. Laboratory analyses for the PAL organics and
inorganics are considered approximately equivalent to USEPA analytical support
Level III quality data. All laboratory analyses were completed using the 1990
USATHAMA QA Plan. All data used in this report came directly from the
USAEC's IRDMIS system. Samples discussed below pertain only to those
collected for the Group 3,5 and 6 SSI sampling effort.

A list of USAEC-certified methods which were used for analysis of field samples
is provided in Volume I, Section 3, Table 3-1 of this report. The table includes a
description of the methods used as well as equivalent EPA methods, where they
exist. The method numbers (i.e., method JS16) are specific to the project and to
the particular laboratory doing the analyses. Certified reporting limits (CRLs) are
established for each analyte and presented in Appendix E.

ABB Environmental Services, Inc.

GRP356.SI 6917.07
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APPENDIX FS (Supplemental Site Investigation)

2.0 QUALITY CONTROL BLANK RESULTS

2.1 INTRODUCTION

A quality control review was completed for method blanks, rinsate blanks, and
trip blanks associated with the SSI. This discussion is intended to provide an
evaluation of data quality based on method blank and field quality control data.
Frequency tables were generated for all quality control blanks generated during
the SSI. The tables present results by analytical method and were used to identify
any target analytes that appeared in blanks. The rate at which these analytes
were found with respect to the total number of blanks, and the concentration
range reported, are the key components of the frequency tables. Analytes which
are not listed on the tables were not detected at the concentration above the
CRL.

2.2 METHOD BLANKS

* Laboratory quality control blanks that were included in the Group 3, 5 and 6 SSI
sampling effort consisted of method blanks. Method blanks were analyzed to
determine if compound analytes were introduced at the laboratory during the
processing of field samples. Previously analyzed deionized water was used to
prepare method blanks at the laboratory. Method blanks were analyzed following
the same procedures used to analyze field samples. A method blank was analyzed
in each analytical batch and tracked by lot number in the USAECs IDMIS. Table
FS-1 summarizes analytical data for all method blanks analyzed for the Group 3,
5 & 6 SSI. Table FS-2 summarizes analytes detected above CRL, the frequency
of detection, and the minimum and maximum detected concentration in the
method blanks.

Inorganics

Two soil method blanks were analyzed to determine if there was laboratory
contamination of PAL inorganics. Four soil method blanks were analyzed for
lead contamination. Lead was the only PAL element detected in any of these
blanks. It was detected at concentrations of 0.582 to 0.755 pg/g in three of four

ABB Environmental Services, Inc.
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APPENDIX FS (Supplemental Site Investigation)

method blanks. Concentrations of this magnitude for lead are representative of
concentrations in the soil used for the blanks.

Two aqueous method blanks were analyzed in conjunction with aqueous inorganic
samples. No target inorganic analytes were detected above respective CRLs in
associated method blanks. This indicated that there was no contamination of PAL
inorganics from the laboratory.

SVOCs

USAEC method LM18 was used to analyze soil method blanks for semivolatile
organic compound (SVOC) contamination. Di-ethylphthalate was the only target
compound detected above CRL. It was detected in 1 of 2 method blanks.
Phthalate esters have been defined by the USEPA as common laboratory
contaminants (USEPA, 1991).

USAEC method UM18 was used to analyze aqueous method blanks for SVOC
contamination. Bis(2-ethylhexyl)phthalate (BEHP) was the only target SVOC
detected. It was detected in two of 5 method blanks at concentrations ranging
from 5.1 to 6.2 t•g/L. BEHP has been defined by the USEPA as a common
laboratory contaminant.

Overall, the method blank data indicate that there was little SVOC contamination

attributed to laboratory activities.

VOCs

USAEC method LM19 was used to analyze soil method blanks for VOC
contamination. Trifluorochloromethane was the most commonly detected volatile
organic compound (VOC). It was detected in 2 of 7 soil method blanks.
Trifluorochloromethane is frequently used as a solvent in commercial laboratories.
Trifluorochloromethane has been defined as a common laboratory contaminant by
the USEPA (USEPA, 1991) Toluene was the only other target VOC detected. It
was detected in 1 of 7 method blanks at 0.00086 pg/g.

USAEC method UM20 was used to analyze nine aqueous method blanks for
VOC contamination. Two target VOCs, acetone and chloroform, were detected
above CRL. Acetone was detected at 18 /g/L in one of nine method blanks.

ABB Environmental Services, Inc.
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APPENDIX FS (Supplemental Site Investigation)

Acetone is considered a common laboratory contaminant (USEPA, 1991).
Chloroform was detected in one blank out of nine at a concentration of 0.73
ptg/L. Chloroform is often present in chlorinated drinking water supplies.
Concentrations of acetone and chloroform in field samples similar to those
measured in method blanks may be attributed to laboratory contamination.

In general, the method blank data indicated that there was little VOC
contamination attributable to laboratory activities.

PCBs

One method blank was analyzed for polychorinated biphenyl (PCB)
contamination. No target compounds were detected above CRL for any PCB
compounds.

Other Methods

Three soil method blanks were analyzed for concentrations of total organic carbon
(TOC). TOC concentrations for all three blanks were below the CRL of 360
Sg/g.

Four soil method blanks were analyzed for total petroleum hydrocarbon (TPHC)
contamination. TPHC concentrations for all four method blanks were below the
CRL of 28.5 gg/g.

Aqueous method blanks were also analyzed for the following analytes: alkalinity,
bicarbonate ion, hardness, TPHC, and total suspended solids (TSS).

Two method blanks were analyzed for concentrations of alkalinity. Alkalinity was
not detected above the CRL of 5000 t#g/L in any of the method blanks.

Three method blanks were analyzed for bicarbonate ion. Bicarbonate was not
detected above the CRL of 6100 tg/L in any of the method blanks.

One method blank was analyzed for hardness. Hardness was not detected above
the CRL of 1000 A g/L in this blank.

ABB Environmental Services, Inc.
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Three aqueous method blanks were analyzed for concentrations of TPHC. TPHC
was not detected above the CRL of 171 ttg/L in any of the associated method
blanks.

Three aqueous method blanks were analyzed for concentrations of TSS. TSS
were not detected above the CRL of 4000 itg/L in the associated method blanks.

2.3 FIELD QUALITY CONTROL

2.3.1 Trip Blanks

Trip blanks were prepared by the USAEC-certified laboratory and shipped to the
ABB-ES field office at Fort Devens. The water used for the trip blanks was
previously analyzed by the laboratory. One pair of trip blanks were shipped back
to the laboratory with every shipment that contained soil or water samples that
were identified for VOC analysis. The purpose of the trip blanks was to
determine whether cross contamination by VOCs was occurring during shipment
of samples. Eleven trip blanks were analyzed during the Group 3,5, and 6 SSI.
Trip blank data are summarized on Table FS-3. Table FS-4 summarizes analytes
detected above the CRL, the frequency of detection, and the minimum and
maximum detected concentration in the method blanks.

The following target compounds were detected above associated CRLs in trip
blanks analyzed for Group 3, 5 & 6 SSI: trifluorochloromethane, methylene
chloride, chloroform, and toluene. Methylene chloride was the most common
contaminant detected. It was detected in 3 of 14 trip blanks in concentrations
ranging from 2.8 to 13 1,g/L. Methylene chloride is a solvent widely used by
commercial laboratories. The presence of methylene chloride in trip blanks may
be attributed to laboratory contamination rather than cross contamination
between samples.

Trifluorochloromethane, chloroform and toluene were detected in trip blanks at
lower frequencies than methylene chloride. All three of these compounds were
detected in method blanks at concentrations similar to those reported for the trip
blanks. The presence of these compounds in the trip blanks are also attributed to
laboratory contamination.

ABB Environmental Services, Inc.
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2.3.2 Rinsate Blanks

Rinsate blanks were collected from field equipment by pouring laboratory
prepared deionized water over sampling equipment (i.e., split spoons) and into
sample containers. The purpose of collecting rinse blanks was to determine
whether or not decontamination procedures effectively removed contamination
from previous sample locations. A summary of all rinse blank results is found in
Table FS-5. Detections of analytes above associated CRLs, the frequency of
detection, and the minimum and maximum concentrations are presented in Table
FS-6.

Inorganics

Six rinsate blanks were analyzed for inorganics. The following elements were
detected in one or more rinsate blank: cobalt, chromium, copper, iron, potassium,
and manganese. The concentrations at which these elements were detected is
included in Table FS-5. None of these elements were detected in associated
method blanks. The source of contaminations may be carry-over from previous
sample locations.

SVOCs

Two rinsate blanks were analyzed for SVOCs. Bis(2-ethylhexyl)phthalate,
dodecanoic acid, and 2-ethyl-l-hexanol were all detected in one or more rinse
blanks. Bis(2-ethylhexyl)phthalate is defined by the USEPA as a common
laboratory contaminant.

Dodecanoic acid and 2-ethyl-l-hexanol are non-target SVOCs which were
detected in the rinse blanks.

VOCs

Four equipment rinse blanks were analyzed for VOCs. The following VOCs were
detected in one or more rinse blanks: 1,1,1-trichloroethene, 1,2-dichloroethane,
acetone, methylene chloride, chloroform, and toluene. Methylene chloride and
acetone are defined by the USEPA as common laboratory contaminants. Toluene
and chloroform were detected in method blanks at concentrations similar to those

ABB Environmental Services, Inc.
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reported for rinse blanks. This indicates that these compounds were likely
introduced from the laboratory.

Detections of 1,1,1-trichloroethene and 1,2-dichloroethane represent introduced
contamination. There were no detections of either compound in the method
blank data. This indicated that the source of contamination for 1,1,1-
trichloroethene and 1,2-dichloroethane was not the laboratory. Concentrations of
these compounds reported in field samples at similar concentration to those
reported in the rinse blanks may represent carry-over contamination from
sampling equipment.

PCBs

Two rinse blanks were analyzed for PCBs with no reported detections above
associated CRLs.

ABB Environmental Services, Inc.
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3.0 MATRIX SPIKE AND DUPLICATE QUALITY CONTROL

3.1 INTRODUCTION

Matrix Spikes

Matrix spikes and matrix spike duplicates (MS/MSDs) were collected at a rate of
one per 20 environmental samples. MS/MSD samples were collected for the
following parameters: inorganics, PCBs, TPH, hardness, alkalinity, bicarbonate,
nitrate/nitrite, and sulfate. All MS/MSD sample results have been tabulated and
are presented in Tables FS-7 and FS-8. Data have been segregated by method to
show recovery trends and to assess the accuracy of particular analyses. Matrix
spikes have been paired with corresponding matrix spike duplicates to make
recovery comparisons. The relative percent differences (RPDs) between
recoveries of the matrix spikes and matrix spike duplicates have been calculated
and are included in the table. The relative percent difference was used to
measure the analytical precision of the results.

* The criteria used for interpreting MS/MSD data are from the analytical USEPA
CLP protocols and the POP for Fort Devens, Volume III. The EPA CLP
requirement for inorganic recoveries is 100% + or - 25%, for PCBs advisory
limits are 60 to 150%. A discussion of the results is found in Section 3.2.

Duplicates

Field duplicate samples were collected at the same rate as the MS/MSD samples.
The sample ID differentiates duplicates from other samples by using a "D" as the
second character in the identification code. The purpose of analyzing duplicate
samples was to measure the precision of the analytical results. Duplicate analysis
also measured the precision and effects of sampling techniques. Precision of
these processes was measured by the calculation of the relative percent difference
(RPD) for all runs of a particular method. The RPD was calculated as the
difference between the maximum and minimum results divided by the average of
all results. Duplicate data and the RPD between field duplicates is presented in
Tables FS-9 and FS-10.

ABB Environmental Services, Inc.
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USEPA Region 1 guidelines were used to assess the RPDs of duplicate results.
These guidelines specify an RPD of no greater than 30% for water samples and
an RPD of no greater than 50% for soils. Interpretations of these results are
contained in Section 3.3.

3.2 GROUP 3, 5 & 6 SSI MATRIX SPIKES

Inorganics

Four MS/MSD soil inorganic samples were analyzed to determine matrix effects.
The following elements had recoveries outside of USEPA Region I limits for
inorganics: aluminum, antimony, arsenic, iron, lead, manganese, mercury,
selenium, silver, and zinc. Seventy-five percent of lead recoveries were outside of
USEPA Region I CLP recovery criteria. Fifty percent of iron recoveries were
outside recovery limits.

One MS/MSD aqueous inorganic sample was analyzed to determine matrix

effects. All recoveries were within USEPA Region I recovery criteria of 30%.

PCBs

One MS/MSD soil sample, BX440805 was analyzed for PCBs. The recoveries of
all PCB compounds were within USEPA Region I CLP advisory of 60 to 150%
for this sample.

Other Methods

Two MS/MSD soil samples were analyzed for TPHC. All recoveries were within
USEPA Region I CLP recovery criteria of 75 - 125%.

One aqueous MS/MSD sample was analyzed for the following analyses: hardness,
alkalinity, bicarbonate, nitrate/nitrite, and sulfate. All recoveries were within
USEPA Region I CLP criteria of 75 - 125%.

ABB Environmental Services, Inc.
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3.3 GROUP 3, 5 & 6 SSI DUPLICATES

Inorganics

Four soil duplicate samples, SD210600, BD381210, BD381805, and BD440905
were analyzed for inorganics. For BD440905, all inorganic RPD values met
USEPA Region I criteria. BD381210 had a single target analyte that failed to
meet criteria. The element which did not meet USEPA RPD criteria for
BD381210 was lead. The RPD for lead was 51% which just barely exceeds the
USEPA Region I criteria for inorganics in soil. The duplicate sample SD210600
had 14 of 22 target elements failing to meet USEPA Region I criteria. These
elements are summarized in Table FS-10. The discrepancy in duplicate
concentrations indicates that this sample had a high degree of heterogeneity of
these elements throughout the matrix.

Two sample duplicate pairs, MDG308X2 and MDG613X1, were analyzed for
inorganics. For MDG308X2 the following analytes exceeded criteria: lead,
aluminum, copper, iron, and potassium. For MDG613X1 only lead failed to meet
USEPA Region I criteria. All elements for which the RPDs of reported
concentrations exceeded USEPA Region I criteria are summarized in Table FS-9.

SVOCs

One soil duplicate sample, BD440905 was analyzed by USAEC method LM18 for
SVOCs. The RPDs of concentrations of the target compounds fluoranthene,
phenanthrene, and pyrene exceeded USEPA Region I guidelines. RPD values for
these SVOCs were 114.5%, 88.1%, and 113.7%, respectively. Because of the poor
precision of these concentrations, sample results for fluoranthene, phenanthrene,
and pyrene should be considered estimated.

A single duplicate pair, MDG613X1 was analyzed for SVOCs by USAEC method

UM18. All RPD values calculated were within USEPA Region I criteria.

VOCs

One soil duplicate sample, BDG61205 was analyzed by USAEC method LM19 for
VOCs. The RPDs of all VOCs were within USEPA Region I criteria except
tetrachloroethylene. The RPD for tetrachloroethylene was 110.2%. This

ABB Environmental Services, Inc.

GRP356.SI 6917.07
01/24/96 FS-10



APPENDIX FS (Supplemental Site Investigation)

indicates poor precision of the tetrachloroethylene results for this sample. Sample
concentrations of this compound should be considered estimated for BDG61205.

A single duplicate pair, MDG613X1 was analyzed for VOCs by USAEC method
UM20. All RPD values calculated were within USEPA Region I criteria of 30%.

Other Methods

Two soil duplicate samples, BD440905 and SD210600, were analyzed for TPHC.
RPD values were within criteria.

Nitrate/Nitrite - Two duplicate samples, MDG308X2 and MDG613X1, were
analyzed for nitrate/nitrite. The RPD values were below 30% for both samples.

Sulfate - Two duplicate samples, MDG308X2 and MDG613X1, were analyzed for
sulfate. The RPD values for both samples were less than 30% indicating good
precision of these results.

Hardness - A single duplicate pair, MDG613X1 was analyzed for hardness. The
associated RPD value was calculated to be 190.7%. This indicates disagreement
of the results for hardness. Hardness values for MDG613X1 should be
considered estimated.

TPHC - A single duplicate pair, MDG613X1 was analyzed for TPHC. The RPD
of these TPHC concentrations for this sample were less than 30%.

TSS - Two duplicate samples, MDG308X2 and MDG613X1, were analyzed for
TSS. The RPD value for MDG613X1 was 40.9%.

Alkalinity - A single duplicate pair, MDG308X2 was analyzed for alkalinity. The
RPD of alkalinity concentrations for MDG308X2 was less than 30%.

Bicarbonate - Two duplicate samples, MDG308X2 and MDG613X1, were
analyzed for bicarbonate ion concentrations. The RPD value for MDG613X1 was
67%. This indicates a lack of agreement for bicarbonate ion concentrations for
this sample.

ABB Environmental Services, Inc.
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4.0 SURROGATE RECOVERY SUMMARY

4.1 INTRODUCTION

Surrogates are compounds chemically similar to target compounds which were
spiked into all samples to determine the accuracy of the method. Potential matrix
effects can also be identified by the analysis of surrogate recoveries. SVOC
surrogate recoveries are presented in Table FS-11. VOC surrogate recoveries
were tabulated and are presented in Table FS-12. Assessments of surrogate
recoveries were based on limits specified in the Fort Devens POP, Volume III.
Interpretation of these results are contained in Section 4.2.

4.2 SURROGATE SUMMARY

SVOCs

Surrogate recoveries for SVOC analyses are summarized on Table FS-11.
Recovery criteria and percentage of analyses for soil samples within criteria are
shown in the table below.

Surrogate Recovery % Within Average

Standards Criteria Criteria Recovery

2-Fluorophenol 25-121 43 115.9

Phenol-D6 24-113 56 100.2

2,4,6- 19-122 96 91.4
Tribromophenol

Nitrobenzene-D5 23-120 96 89.4

2-Fluorobiphenyl 3-115 96 87.1

Terphenyl-D 14 8-137 96 67.0

ABB Environmental Services, Inc.
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Recoveries were extremely low for all surrogates associated with SX440300.
Recoveries ranged from 0.6 to 10 percent. This would indicate a low bias for any
SVOC results associated with sample SX440300. Surrogate recoveries of 2-
fluorophenol were within USEPA Region I criteria for 43% of the samples.
Surrogate recoveries of phenol-D6 were within criteria for 56% of the samples
analyzed. Recoveries of these surrogates for all samples with the exception of
SX440300, exceeded the upper range of criteria. Surrogate data for 2-
fluorophenol and phenol-D6 indicate a high bias for all SVOC results.

Recovery criteria and the percentage of aqueous analyses within criteria are
summarized in the table below. For surrogates 2-fluorophenol and phenol-D6 all
surrogate recoveries failing USEPA Region I criteria were above the upper range
of criteria.

In general the SVOC surrogate data indicate that there were no matrix effects.
The surrogate data also indicate that there was good accuracy for the aqueous
SVOC method.

Surrogate Recovery % Within Average

Standards Criteria Criteria Recovery

2-Fluorophenol 21-100 21 109.1

Phenol-D6 10-94 78 92.3

2,4,6- 10-123 100 68.2
Tribromophenol

Nitrobenzene-D5 35-114 100 86.7

2-Fluorobiphenyl 43-116 100 80.7

Terphenyl-D14 33-141 100 85.1

VOCs

Surrogate recoveries for soil VOC analyses are summarized on Table FS-12.
Recovery criteria for soil samples are as follows: 1,2-dichloroethane-D4 70-121, 4-
bromofluorobenzene 74-121, and toluene-D8 81-117. The average surrogate

ABB Environmental Services, Inc.
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recovery for 1,2-dichloroethane-D4 was 95.3 percent. Thirty-two out of thirty-
three (97%) surrogate recoveries were within this criteria. The average surrogate
recovery for 4-bromofluorobenzene was 104.4 percent. Thirty-two out of thirty-
three (97%) surrogate recoveries were within criteria. The average surrogate
recovery for toluene-D8 was 94.3 percent. Thirty-two out of thirty-three (97%)
surrogate recoveries were within criteria.

Surrogate recoveries for aqueous VOC analyses are summarized in Table FS-11.
Surrogate recovery criteria are as follows: 1,2-dichloroethane-D4 76-114, 4-
bromofluorobenzene 86-115, and toluene-D8 88-110. The average recovery for
1,2-dichloroethane-D4 was 113.4 percent. Seventy-two percent of the recoveries
were within criteria. All recoveries that were outside of criteria were above
recovery limits. The average recovery for 4-bromofluorobenzene was 89.5
percent. Ninety-three percent of the recoveries met criteria. The average
recovery for toluene-D8 was 92.0 percent. All recoveries were within criteria.

ABB Environmental Services, Inc.
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TABLE FS-2
SUMMARY OF ANALYTES DETECTED IN QUALITY CONTROL SAMPLES

SUPPLEMENTAL SITE INVESTIGATION
GROUPS 3,5 & 6

FORT DEVENS, MASSACHUSETTS

METHOD BLANKS

Analysis Frequency Minimum Maximum
of Detection Detection Detection

Soil ug/g

VOCs
Trifluorochloromethane 2:7 0.017 0.03
Toluene 1:7 0.00086 0.00086

SVOCs
Diethyl phthalate 1:2 0.27 0.27

PCBs 0:1 - -

Inorganics
Lead 3:4 0.426 0.755

Miscellaneous
Total Organic Carbon 0:3 - -

Total Petroleum Hydrocarbons 0:4 - -

Aqueous ug/L

VOCs
Acetone 1:9 18 18
Chloroform 1:9 0.73 0.73

SVOCs
Bis(2-ethylhexyl)phthalate 2:5 5.1 6.2

Inorganics 0:2 - -

Miscellaneous
Alkalinity 0:2 - -

Bicarbonate 0:3 - -

Hardness 0:1 - -
Total Petroleum Hydrocarbons 0:3 - -

Total Suspended Solids 0:3 - -

Notes:
ug/L = Microgram per liter SVOCs = Semivolatile Organic Compounds
ug/g = Microgram per gram - = No detections above associated CRL
VOCs = Volatile Organic Compounds PCBs = Polychlorinated Biphenyls

TABLE FS-2
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TABLE FS-4
SUMMARY OF ANALYTES DETECTED IN QUALITY CONTROL SAMPLES

SUPPLEMENTAL SITE INVESTIGATION

GROUPS 3,5 & 6

FORT DEVENS, MASSACHUSETTS

TRIP BLANKS

Analysis Frequency Minimum Maximum

of Detection Detection Detection

VOCs

Trifluorochloromethane 2:14 1.9 2.7

Methylene Chloride 3:14 2.8 13

Chloroform 1:14 0.6 0.6

Toluene 2:14 0.7 0.7

Notes:
VOCs = Volatile Organic Compounds

All results ug/L

TABLEFS -4
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TABLE FS-6
SUMMARY OF ANALYTES DETECTED IN QUALITY CONTROL SAMPLES

SUPPLEMENTAL SITE INVESTIGATION
GROUP 3,5 & 6

FORT DEVENS, MASSACHUSETTS

RINSATE BLANKS

Analyses Frequency Minimum Maximum
of Detection Detection Detection

VOCs
1,1,1 -Trichloroethene 2:4 15 17
1,2-Dichloroethane 2:4 2 3.3
Acetone 3:4 20 23
Methylene Chloride 2:4 2.5 2.9
Chloroform 3:4 0.6 1.7
Toluene 1:4 4.2 4.2

SVOCs
2-Ethyl- 1 - hexanol 1:1 10 10
Bis(2-ethylhexyl) phthalate 2:2 6.5 23
Dodecanoic Acid 1:1 4 4

PCBs
PCBs 0:2 ND ND

Inorganics
Cobalt 1:6 38.2 38.2
Chromium 1:6 8.8 8.8
Copper 4:6 8.3 25
Iron 3:6 78 180
Potassium 2:6 550 3300
Manganese 3:6 3.2 4.0

Miscellaneous
Hardness 1:1 38000 38000
Total Petroleum Hydrocarbon 0:1 ND ND
Total Suspended Solids 0:1 ND ND
Bicarbonate 0:1 ND ND
Nitrate/Nitrite 0:1 ND ND
Chloride 0:1 ND ND
Sulfate 0:1 ND ND

Notes:
VOCs = Volatile Organic Compounds
SVOC = Semivolatile Organic Compounds
PCBs = Polychlorinated Biphenyls

TABLEFS6
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TABLE FS-9
SAMPLE DUPLICATES OUTSIDE EPA REGION I RPD CRITERIA

SUPPLEMENTAL SITE INVESTIGATION
GROUP 3,5 & 6

FORT DEVENS MASSACHUSETTS

Analyte Sample ID Original Duplicate RPD

Soil (ug/g)

VOCs
Tetrachloroethylene BDG61205 <0.0081 0.0028 110.2

SVOCs
Fluoranthene BD440905 <0.068 0.25 114.5
Phenanthrene BD440905 <0.033 0.085 88.1
Pyrene BD440905 <0.033 0.12 113.7

Inorganics
Lead BD381210 3.9 2.32 50.8
Aluminum SD210600 1710 20000 168.5
Barium SD210600 5.18 34.6 147.9
Berryllium SD210600 <0.5 2.14 124.2
Calcium SD210600 156 565 113.5
Cobalt SD210600 1.42 6.34 126.8
Chromium SD210600 <4.05 31.3 154.2
Copper SD210600 2.66 17.9 148.2
Iron SD210600 1630 17700 166.3
Potassium SD210600 222 913 121.8
Magnesium SD210600 293 3050 164.9
Manganese SD210600 40.1 261 146.7
Nickel SD210600 < 1.71 17.3 164.0
Vanadium SD210600 <3.39 29.2 158.4
Zinc SD210600 <8.03 55.7 149.6

Aqueous ug/L

Inorganics
Lead MDG308X2 4.01 2.28 55.0
Lead MDG613X1 6.62 9.33 34.0
Aluminum MDG308X2 253 <141 56.9
Copper MDG308X2 13.6 <8.09 50.8
Iron MDG308X2 334 132 86.7
Potassium MDG308X2 706 1050 39.2

0
TABLEES- 9



TABLE FS-9
SAMPLE DUPLICATES OUTSIDE EPA REGION I RPD CRITERIA

SUPPLEMENTAL SITE INVESTIGATION
GROUP 3,5 & 6

FORT DEVENS MASSACHUSETTS

Analyte Sample ID Original Duplicate RPD

Miscellaneous
Hardness MDG613X1 41800 1000 190.7
TSS MDG613X1 617000 934000 40.9
Bicarbonate MDG613X1 12200 6100 66.7

Notes:
ug/g = Microgram per gram
ug/L = Microgram per liter
RPD = Relative Percent Difference
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds
TSS = Total Suspended Solids

TABLEFS-9
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APPENDIX G

BACKGROUND CONCENTRATION CALCULATIONS
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INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSETTS

, ,DATA CALCULATIONS

ALUMINUM

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 8 2500
SOIL - 17 4300
SOIL - 1 6400
SOIL - 14 6900
SOIL - 19 7100
SOIL - 20 7100 Minimum - 2500
SOIL - 12 7400
SOIL - 15 8000 Maximum - 24000
SOIL - 10 8500
SOIL - 4 8800 Mean - 10000
SOIL - 5 9900
SOIL- 11 11000 95th %ile - 15000
SOIL- 18 11000
SOIL - 3 12000
SOIL - 7 12000
SOIL - 6 13000 Background
SOIL - 16 13000 Concentration - 15000
SOIL - 2 14000
SOIL - 13 18000
SOIL -9 24000

ANTIMONY

_ _ _ _ _NO DATA AVAILABLE

ARSENIC
SAMPLE CONCENTRATION

I.D. ug/g

SOIL - 15 4.6
SOIL - 12 7.1
SOIL - 3 9.3
SOIL - 4 9.4
SOIL - 17 9.5
SOIL - 1 9.6 Minimum - 4.6
SOIL- 14 11
SOIL- 19 11 Maximum - 32
SOIL- 16 11
SOIL - 5 12 Mean - 14
SOIL- 11 13
SOIL - 2 13 95th %ile - 21
SOIL- 10 14
SOIL - 7 15
SOIL - 8 15
SOIL - 20 19 Background
SOIL - 9 25 Concentration - 21
SOIL - 13 28
SOIL - 6 32
SOIL - 18 99 :

* Method Detection Limit

** Likely Statistical Outlier

SOILCALC.WK1 1 of 10 24-Jan-96



INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSETIS

DATA CALCULATIONS

BARIUM

SAMPLE CONCENTRATION

I.D. ug/g

SOIL - 17 9.7
SOIL- 10 11.5
SOIL - 6 11.5
SOIL - 12 12.9
SOIL - 1 14.2
SOIL - 4 14.2 Minimum - 9.7
SOIL - 19 14.2
SOIL - 3 14.5 Maximum - 67.2
SOIL - 5 15.5
SOIL - 8 15.6 Mean - 25.8
SOIL - 15 16.2
SOIL - 14 16.6 95th %ile - 42.5
SOIL - 18 29.0
SOIL - 20 31.0
SOIL - 2 35.0
SOIL - 7 36.0 Background
SOIL - 16 46.0 Concentration - 42.5
SOIL - 11 52.0
SOIL - 9 54.0
SOIL - 13 67.2

F _ BERYLLIUM

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 10 0.039
SOIL - 18 0.039
SOIL - 3 0.039
SOIL - 17 0.039
SOIL - 19 0.104
SOIL - 6 0.108 Minimum - 0.039
SOIL- 1 0.119
SOIL - 5 0.124 Maximum - 0.672
SOIL - 2 0.126
SOIL - 7 0.133 Mean - 0.185
SOIL - 4 0.141
SOIL - 8 0.142 95th %ile - 0.347
SOIL - 15 0.145
SOIL - 14 0.146
SOIL - 12 0.172
SOIL - 20 0.188 Background
SOIL - 9 0.335 Concentration - 0.347
SOIL - 11 0.350
SOIL - 16 0.533
SOIL - 13 0.672

• Method Detection Limit

• * Likely Statistical Outlier

SOILCALC.WK1 2 of 10 24-lan-96



INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSETTS

DATA CALCUIATIONS

CADMIUM

SAMPLE CONCENTRATION

I.D. ug/g

SOIL - 1 0.212
SOIL - 20 0.212
SOIL - 12 0.212
SOIL - 3 0.212
SOIL - 4 0.212
SOIL - 5 0.212 Minimum - 0.212
SOIL - 19 0.212
SOIL - 17 0.212 Maximum - 4.48
SOIL - 15 0.212
SOIL - 8 0.212 Mean - 0.823
SOIL - 18 0.212
SOIL - 16 0.212 95th %ile - 2.00
SOIL - 2 0.212
SOIL - 14 0.212
SOIL - 7 1.060
SOIL - 9 1.060 Background
SOIL - 6 1.280 Concentration - 2.00
SOIL - 10 2.100
SOIL - 13 3.520
SOIL - 11 4.480

CALCIUM

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 15 144
SOIL - 8 310
SOIL - 3 330
SOIL - 17 350
SOIL - 5 430
SOIL - 2 610 Minimum - 144
SOIL - 1 610
SOIL - 4 630 Maximum - 2800
SOIL - 18 650
SOIL - 9 650 Mean - 840
SOIL - 6 710
SOIL - 19 710 95th %ile - 1400
SOIL - 16 720
SOIL - 14 740
SOIL - 12 810
SOIL - 20 810 Background
SOIL - 7 1400 Concentration - 1400
SOIL - 13 1500
SOIL- 11 1800
SOIL - 10 2800

* Method Detection Limit

** Likely Statistical Outlier

SOILCALC.WKI 3 of 10 24-Jh-96



INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSETIS

DATA CALCULATIONS

CHROMIUM

SAMPLE CONCENTRATION

I.D. ug/g

SOIL - 15 2.0
SOIL - 12 6.0
SOIL - 1 7.1
SOIL - 3 7.6
SOIL - 17 7.7
SOIL - 5 8.2 Minimum - 2.0
SOIL - 20 9.3
SOIL - 8 9.6 Maximum - 56.5
SOIL - 4 10.2
SOIL - 2 11.1 Mean - 17.7
SOIL - 1 12.5

SOIL - 14 13.8 95th %ile - 31.3
SOIL - 19 14.1
SOIL - 10 19.5
SOIL - 11 27.1
SOIL - 7 29.0 Background
SOIL - 6 30.3 Concentration - 31
SOIL - 13 33.0
SOIL - 18 39.5
SOIL - 9 56.5

COBALT

NO DATA AVAILABLE

COPPER

SAMPLE CONCENTRATION

I.D. ug/g

SOIL - 3 0.98
SOIL - 16 0.98
SOIL - 12 0.98
SOIL - 2 2.45
SOIL - 15 2.52
SOIL- 8 2.53 Minimum - 0.98
SOIL - 5 4.10
SOIL - 17 4.78 Maximum - 12.0
SOIL - 4 4.81
SOIL - 1 5.25 Mean - 5.24

SOIL - 20 5.48
SOIL - 6 6.55 95th %ile - 8.39
SOIL - 14 6.86
SOIL - 19 7.12
SOIL - 9 7.62
SOIL - 7 9.38 Background
SOIL - 10 10.0 Concentration - 8.39
SOIL - 18 12.0
SOIL - 13 27.8 .
SOIL-- . 30.2 -1

* Method Detection Limit
** Likely Statistical Outlier

SOILCALC.WK1 4 of 10 24-Jan-96



INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSETTS

DATA .CALCULATIONS]

IRON

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 14 5000
SOIL - 10 5000
SOIL - 1 6000
SOIL - 17 6000
SOIL - 15 6100
SOIL - 5 6800 Minimum - 5000
SOIL - 12 6900
SOIL - 4 7100 Maximum - 27000
SOIL - 19 7300
SOIL - 20 7400 Mean - 9980
SOIL - 8 8200
SOIL - 16 8500 95th %ile - 15000
SOIL - 3 9400
SOIL- 11 11000
SOIL - 2 12000
SOIL - 13 15000 Background
SOIL - 6 17000 Concentration - 15000
SOIL - 18 18000
SOIL - 9 27000
SOIL-i - : 50000" *

-- LEAD

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 20 2.7
SOIL - 17 3.4
SOIL - 5 8.7
SOIL- i 9.7
SOIL - 15 10.3
SOIL - 8 11.0 Minimum - 2.70

SOIL - 18 11.3
SOIL - 19 12.7 Maximum - 106.0

SOIL - 9 14.8
SOIL - 2 16.3 Mean - 24.7
SOIL - 10 17.3
SOIL - 3 18.6 95th %ile - 48.4
SOIL - 16 21.2
SOIL - 4 25.3
SOIL - 6 42.8
SOIL - 12 42.9 Background
SOIL - 7 46.6 Concentration - 48.4
SOIL - 14 47.1
SOIL- 11 106

SOIL- 13 326 *,

* Method Detection Limit

** Likely Statistical Outlier

SOILCALC.WK1 5 of 10 24-Jan-96



INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSEITS

DATA CALCULATIONS

MAGNESIUM

SAMPLE CONCENTRATION

I.D. ug/g

SOIL - 15 490
SOIL - 3 700
SOIL - 4 910
SOIL - 12 1000
SOIL - 5 1300
SOIL - 1 1500 Minimum - 490
SOIL - 8 1800
SOIL - 17 2000 Maximum - 11000
SOIL - 20 2200
SOIL - 11 2300 Mean - 3100
SOIL - 2 2300
SOIL - 10 2500 95th %ile - 5600
SOIL - 14 2600
SOIL - 16 2700
SOIL - 19 3200
SOIL - 6 4500 Background
SOIL - 13 4900 Concentration - 5600
SOIL - 7 5500
SOIL - 18 7900
SOIL - 9 11000

_ _ MANGANESE

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 3 73
SOIL - 8 85
SOIL - 5 87
SOIL - 4 100

SOIL- 17 110
SOIL - 11 110 Minimum - 73
SOIL- 1 130

SOIL - 19 130 Maximum - 460
SOIL - 14 130
SOIL - 20 150 Mean - 190
SOIL - 12 170
SOIL - 10 170 95th %ile - 300
SOIL - 16 190
SOIL - 15 220
SOIL - 6 230
SOIL - 7 240 Background

SOIL - 18 300 Concentration - 300
SOIL - 13 350
SOIL - 2 380
SOIL - 9 460

* Method Detection Limit

** Likely Statistical Outlier

SOILCALC.WKI 6 of 10 24-1**-96



INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSETTS

DATA CALCULATIONSI

MERCURY

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 5 0.013
SOIL - 8 0.013
SOIL - 20 0.013
SOIL - 7 0.013
SOIL - 19 0.013
SOIL - 17 0.013 Minimum - 0.01
SOIL - 18 0.035
SOIL - 1 0.042 Maximum - 0.41
SOIL - 16 0.053
SOIL - 6 0.055 Mean - 0.10
SOIL - 14 0.056
SOIL - 3 0.060 95th %ile - 0.22
SOIL - 15 0.068
SOIL - 2 0.081
SOIL - 9 0.085
SOIL - 12 0.110 Background
SOIL - 13 0.260 Concentration - 0.22
SOIL - 10 0.290
SOIL - 4 0.330
SOIL- 11 0.410

NICKEL

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 16 1.23
SOIL - 1 1.23
SOIL - 15 1.23
SOIL - 3 1.23
SOIL - 8 1.23
SOIL - 5 1.23 Minimum - 1.2
SOIL - 4 1.23
SOIL - 2 1.23 Maximum - 27.0
SOIL - 12 1.23
SOIL - 11 1.23 Mean - 6.5
SOIL - 14 4.06
SOIL - 17 4.80 95th %ile - 14.0
SOIL - 20 5.51
SOIL - 19 5.91
SOIL - 6 6.81
SOIL - 7 11.2 Background
SOIL - 10 12.5 Concentration - 14.0
SOIL - 13 14.6
SOIL - 18 24.4
SOIL - 9 27.0

Method Detection Limit
Likely Statistical Outlier

0

SOILCALC.WK1 7 of 10 24-Jan-96



INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSETTS

[ DATA CALCULATIONS]

POTASSIUM

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 15 250
SOIL - 4 310
SOIL - 5 470
SOIL - 3 530
SOIL - 17 590
SOIL - 12 600 Minimum - 250
SOIL - 1 620
SOIL - 8 630 Maximum - 2400
SOIL - 2 660
SOIL - 14 700 Mean - 1000
SOIL - 19 880
SOIL - 10 990 95th %ile - 1700
SOIL - 20 1000
SOIL- II 1100
SOIL - 6 1100
SOIL - 18 1700 Background
SOIL - 7 1700 Concentration - 1700
SOIL - 13 2200
SOIL - 9 2400
SOIL - 16 2400

SELENIUM

_ _ _NO DATA AVAILABLE

SILVER

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 1 0.043
SOIL - 20 0.043
SOIL - 12 0.043
SOIL - 3 0.043
SOIL - 13 0.043
SOIL - 5 0.043 Minimum - 0.043
SOIL - 1 0.043
SOIL - 7 0.043 Maximum - 0.043
SOIL - 15 0.043
SOIL - 9 0.043 Mean - 0.043
SOIL - 16 0.043
SOIL - 2 0.043 95th %ile - NA
SOIL - 17 0.043
SOIL - 8 0.043
SOIL - 19 0.043
SOIL - 4 0.043 Background
SOIL - 10 0.043 Concentration - 0.086 *

SOIL - 18 0.043
SOIL- 6 . 0.210 *

SOIL - 11 0.580 *

• Method Detection Limit

•** likely Statistical Outlier

SOILCALC.WKI 8 of 10 24-Jan-96



INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSETITS

DATA CALCULATIONS

SODIUM

SAMPLE CONCENTRATION

I.D. ug/g

SOIL - 1 26.0
SOIL - 12 26.0
SOIL - 15 26.0
SOIL - 3 26.0
SOIL - 8 26.0
SOIL - 4 26.0 Minimum - 26.0
SOIL - 17 57.5
SOIL - 2 58.6 Maximum - 231
SOIL - 5 71.2
SOIL - 6 79.8 Mean - 79.7
SOIL - 9 85.8
SOIL - 19 86.7 95th %ile - 131
SOIL - 20 93.9
SOIL - 14 100
SOIL - 7 117
SOIL - 11 123 Background
SOIL - 18 124 Concentration - 131
SOIL - 16 130
SOIL - 13 231
I SOL- 10 6 8 0  _ _ _ _ _

THALLIUM

[ - NO DATA AVAILABLE

VANADIUM

SAMPLE CONCENTRATION

I.D. ug/g
SOIL - 17 6.1
SOIL - 15 6.2
SOIL - 10 6.5
SOIL - 20 7.2
SOIL - 1 7.6
SOIL - 5 7.9 Minimum - 6.1
SOIL - 8 8.0
SOIL - 19 9.9 Maximum - 46.6
SOIL - 4 11.7
SOIL - 14 13.8 Mean - 17.0
SOIL - 12 16.3
SOIL - 2 16.6 95th %ile - 28.7
SOIL - 16 17.5
SOIL - 3 17.9
SOIL - 11 18.1
SOIL - 18 22.8 Background
SOIL - 7 23.4 Concentration - 28.7
SOIL - 6 32.3
SOIL - 9 44.3
SOIL - 13 46.6

* Method Detection Limit

Likely Statistical Outlier

0
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INORGANIC ANALYTES IN SOIL
FORT DEVENS, MASSACHUSEITS

DATA CALCU.ATIONS

ZINC

SAMPLE CONCENTRATION

I.D. ug/g
SOIL- 17 11.2
SOIL - 15 11.7
SOIL - 8 13.2
SOIL - 20 13.5
SOIL - 4 13.6
SOIL - 19 14.2 Minimum - 11.2
SOIL - 3 14.6
SOIL - 5 14.7 Maximum - 40.0
SOIL - 1 16.5
SOIL - 12 17.7 Mean - 23.9
SOIL - 14 22.2
SOIL - 16 23.4 95th %ile - 35.5
SOIL - 2 27.7
SOIL - 11 40.0
SOIL - 18 40.0
SOIL - 13 40.0 Background
SOIL - 6 40.0 Concentration - 35.5
SOIL - 10 40.0
SOIL - 7 40.0
SOIL- -9 130.0*

* Method Detection Limit
S* * Likely Statistical Outlier
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REVISED BACKGROUND CONCENTRATION
FOR LEAD IN SOIL

FORT DEVENS, MASSACHUSETTS

DATA CALCULATIONS

LEAD

SAMPLE CONCENTRATION

I.D. ug/g

SOIL - 20 2.7
SOIL - 17 3.4
SOIL - 5 8.7
SOIL - 1 9.7

SOIL - 15 10.3
SOIL - 8 11.0 Minimum - 2.70
SOIL - 18 11.3
SOIL - 19 12.7 Maximum - 47.1
SOIL - 9 14.8
SOIL - 2 16.3 Mean - 20.2
SOIL - 10 17.3
SOIL - 3 18.6 95th %ile - 34.4
SOIL - 16 21.2
SOIL - 4 25.3
SOIL - 6 42.8
SOIL - 12 42.9 Background
SOIL - 7 46.6 Concentration - 34.4
SOIL - 14 47.1
SOIL- 11 106*
SOIL - 13 326*_ ,*!, ,

Likely Statistical Outlier
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INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSEITS

.. DATA CALCULATIONS

ALUMINUM
MONITORING CONCENTRATION

WELL (ug/L) Minimum - 71
G3M-92-01X 71
12M-92-01X 179 Maximum - 9140
G6M-92-09X 230
G6M-92-11X 1920 Mean - 3527
28M-92-O1X 2280
WWTMW-01 2330 95th %ile - 6874
WWTMW-13 3150
13M-92-01X 7270 Background
27M-92- 04X 8700 Concentration - 6870
WWTMW-14 9140

ANTIMONY

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 1.52
WWTMW-14 1.52
WWTMW-13 1.52 Maximum - 1.52
WWTMW-01 1.52
G6M- 92-11X 1.52 Mean - 1.52
G6M-92-09X 1.52
G3M-92-O0X 1.52 95th %ile - NA
28M-92-01X 1.52
27M-92-04X 1.52 Background
13M-92-01X 1.52 Concentration - 3.03"
12M-92-01X 1.52

_ _ _ARSENIC

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 1.27
G6M-92-11X 1.27
12M-92-01X 1.27 Maximum - 15.20
G6M-92-09X 1.27
G3M-92-01X 1.77 Mean - 5.65
28M-92-01X 3.94
WWTMW-13 5.39 95th %ile - 10.5
WWTMW-01 9.81
13M-92-01X 10.9 Background
WWTMW-14 15.2 Concentration - 10.5

-27M-92-04X 32.3 **

BARIUM
MONITORING CONCENTRATION

WELL (ug/L) Minimum - 2.5
12M-92-01X 2.5
G6M-92-09X 7.6 Maximum - 52.0
G3M-92-01X 10.7
WWTMW-01 12.4 Mean - 22.6
28M-92-01X 14.4
G6M-92-11X 16.1 95th %ile - 39.6
WWTMW-13 19.5
13M-92-OIX 44.5 Background
WWTMW-14 46.3 Concentration - 39.6
27M-92-04X 52.0

* Method Detection Limit

S** Likely Statistical Outlier
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INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETTS

[i : DATA- CALCULATIONS
BERYLLIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 2.50
G3M-92-01X 2.50
12M-92-01X 2.50 Maximum - 2.50
G6M-92-09X 2.50
G6M-92-11X 2.50 Mean - 2.50
28M-92-01X 2.50
WWTMW-01 2.50 95th %ile - NA
WWTMW-13 2.50
13M-92-01X 2.50 Background
27M-92-04X 2.50 Concentration - 5.00 *
WWTMW-14 2.50

CADMIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 2.01
WWTMW-14 2.01
WWTMW-13 2.01 Maximum - 2.01
WWTMW-01 2.01
G6M-92-1lX 2.01 Mean - 2.01
G6M-92-09X 2.01

G3M-92-01X 2.01 95th %ile - NA
28M-92-01X 2.01
27M-92--04X 2.01 Background
13M-92-01X 2.01 Concentration - 4.01 *
12M-92-01X 2.01

CALCIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 179
12M-92-01X 179
28M-92-O1X 1910 Maximum - 23200
WWTMW-14 2490
WWTMW-13 3280 Mean - 7801
G6M- 92-11X 5780
WWTMW-01 6940 95th %ile - 14747
G3M-92-01X 7710
27M-92-04X 8820 Background
G6M-92-09X 17700 Concentration - 14700
13M-92-01X 23200 1

CHROMIUM

MONITORING CONCENTRATION

WELL (ug!L) . Minimum - 3.0

G3M-92-01X 3.01
G6M-92-09X 3.01 Maximum - 18.7
28M-92-01X 3.01
12M-92-01X 3.01 Mean - 8.7
WWTMW-01 6.04
G6M-92-11X 6.36 95th %ile - 14.7
WWTMW-13 10.1
27M-92-04X 16.4 Background
13M-92-O0X 16.9 Concentration - 14.7
WWTMW-14 18.7

• Method Detection limit
S** likely Statistical Outlier
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INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETIS

* [ DATA CALCULATIONS]
COBALT

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 12.5
G3M-92-01X 12.5
12M-92-01X 12.5 Maximum - 12.5
G6M-92-09X 12.5
G6M-92-11X 12.5 Mean - 12.5
28M-92-O1X 12.5
WWTMW-01 12.5 95th %ile - NA
WWTMW-13 12.5
13M-92-01X 12.5 Background
27M-92-04X 12.5 Concentration - 25.0 *
WWTMW-14 12.5

COPPER

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 4.05
G3M-92-01X 4.05
WWTMW-14 4.05 Maximum - 6.52
28M-92-01X 4.05
WWTMW-01 4.05 Mean - 4.36
G6M-92-09X 4.05
12M-92-01X 4.05 95th %ile - 5.2
G6M-92-11X 4.05
WWTMW-13 6.52 Background

-3M-92-OIX 18460 * Concentration - 8.09 *

2:M-92-:04X 19.00

* IRON

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 171
G3M-92-01X 171
G6M-92-09X 331 Maximum - 12900
12M-92-01X 373
G6M-92-11X 2390 Mean - 4611
28M-92-O1X 2410
WWTMW-01 3250 95th %ile - 9104
WWTMW-13 3830
WWTMW-14 9250 Background
27M-92-04X 11200 Concentration - 9100
13M-92-01X 12900

LEAD

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 0.65
G6M-92-09X 0.65
WWTMW-01 2.00 Maximum - 5.70
28M-92-O1X 2.17
G3M-92-01X 2.30 Mean - 2.81
G6M- 92-11X 2.30
WWTMW-13 3.10 95th %ile - 4.25
12M-92-01X 4.23
WWTMW-14 5.70 Background
13M-92-oix. 12.10 ** Concentration - 4.25
27M-92-04X 12.40 **

• Method Detection Limit
S** Likely Statistical Outlier
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INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETTS

DATA CALCULATIONS

MAGNESIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 693
28M-92-01X 693
G6M-92-11X 857 Maximum - 4500
G3M-92-01X 1000
WWTMW-13 1390 Mean - 2157
G6M-92-09X 1600
WWTMW-01 1900 95th %ile - 3477
WWTMW-14 1970
27M-92-04X 3550 Background
12M-92-01X 4110 Concentration - 3480
13M-92-01X 4500

MANGANESE

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 23.40
G6M-92-09X 23.4
12M-92-01X 69.9 Maximum - 486.00
WWTMW-01 77.7
28M-92-01X 86.4 Mean - 156.93
G6M-92-11X 102
WWTMW-13 107 95th %ile - 290.7
13M-92-O1X 227
WWTMW-14 233 Background
G3M-92-01X 486 Concentration - 291
27M-92-04X 1110]**

_ _ MERCURY

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 0.12
WWTMW-01 0.12
G3M-92-O1X 0.12 Maximum - 0.70
12M-92-01X 0.12
13M-92-01X 0.12 Mean - 0.18
WWTMW-14 0.12
28M-92-01X 0.12 95th %ile - 0.35
G6M-92-11X 0.12
G6M-92-09X 0.12 Background
27M-92-04X 0.12 Concentration - 0.243 *

WWTMW-13 0.70

NICKEL

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 17.20
G6M-92-09X 17.2
WWTMW-01 17.2 Maximum - 17.20
28M-92-O1X 17.2
G3M-92-01X 17.2 Mean - 17.20
G6M-92-11X 17.2
WWTMW-13 17.2 95th %ile - NA
12M-92-01X 17.2
WWTMW-14 17.2 Background
13M-92-01X 17.2 Concentration - 34.3 *

27M- 92- 04X 17.2

• Method Detection Limit

** Likely Statistical Outlier
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INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSEITS

I :I•:DATA CATIONS

POTASSIUM
MONITORING CONCENTRATION

WELL (ug/L) Minimum - 461
28M-92-01X 461
G6M-92-11X 645 Maximum - 2790
WWTMW-13 1080
G3M-92-01X 1450 Mean - 1644
12M-92-01X 1500
WWTMW-01 1980 95th %ile - 2370
WWTMW-14 1980
G6M-92-09X 1980 Background
13M-92-01X 2570 Concentration - 2370
27M-92-04X 2790

SELENIUM
MONITORING CONCENTRATION

WELL (ugOL) Minimum - 1.51
G6M-92-09X 1.51
12M-92-01X 1.51 Maximum - 1.51
WWTMW-01 1.51
28M-92-01X 1.51 Mean - 1.51
G6M-92-11X 1.51
WWTMW-13 1.51 95th %ile - NA
13M-92-01X 1.51
WWTMW-14 1.51 Background
G3M-92-01X 1.51 Concentration - 3.02 *
27M-92-04X 1.51

SILVER

MONITORING CONCENTRATION

WELL (ugOL) Minimum - 2.30
WWTMW-01 2.30
G3M-92-01X 2.30 Maximum - 2.30
12M-92-01X 2.30
13M-92-O1X 2.30 Mean - 2.30
WWTMW-14 2.30
28M-92-01X 2.30 95th %ile - NA
G6M-92-11X 2.30
G6M-92-09X 2.30 Background
27M-92-04X 2.30 Concentration - 4.60 *
WWTMW-13 2.30

SODIUMP ONITORING CONCENTRATION

WELL (ug,/L) Minimum - 1380
28M-92-01X 1380
G6M-92-09X 2000 Maximum - 18000
WWTMW-14 2100
G6M-92-11X 2430 Mean - 5771
27M-92-04X 3070
12M-92-01X 4250 95th %ile - 10841
WWTMW-13 4610
G3M-92-01X 8570 Background
WWTMW-01 11300 Concentration - 10800
13M-92-01X 18000

• Method Detection Limit
** Likely Statistical Outlier
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INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETI'S

DATA CALCULATIONS]

THALLIUM

MONITORING CONCENTRATION

WELL (ugOL) Minimum - 3.50
28M-92-O1X 3.50
G6M-92- IIX 3.50 Maximum - 3.50
WWTMW-13 3.50
G3M-92-01X 3.50 Mean - 3.50
12M-92-01X 3.50
WWTMW-01 3.50 95th %ile - 3.50
WWTMW-14 3.50
G6M-92-09X 3.50 Background
13M-92-01X 3.50 Concentration - 6.99
27M-92-04X 3.50

VANADIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 5.50
G6M-92-09X 5.50
12M-92-01X 5.50 Maximum - 14.50
WWTMW-01 5.50
28M-92-01X 5.50 Mean - 7.13
G6M-92-11X 5.50
WWTMW-13 5.50 95th %ile - 10.41
13M-92-01X 5.50
G3M-92-01X 5.50 Background
27M-92-04X 12.8 Concentration - 11.0 *
WWTMW-14 14.5ZINC

* [F ZINC _____ ___

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 10.6
WWTMW-13 10.6

G6M-92-09X 10.6 Maximum - 47.0
WWTMW-01 10.6
28M-92-01X 10.6 Mean - 20.5
G6M-92-11X 10.6
G3M-92-01X 10.6 95th %ile - 34.9
WWTMW-14 32.0
27M-92--04X 41.7 Background
12M-92-O0X 47.0 Concentration - 21.1 *
13M-92-O1X '78.5

• Method Detection Limit
•** Likely Statistical Outlier
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APPENDIX H

TERRESTRIAL FOOD WEB MODEL

No state or federal standards or guidelines exist for surface soil exposure, so it has been
evaluated through comparison of maximum analyte concentrations in surface soils to
protective contaminant levels (PCLs) obtained through a computer-generated chronic
exposure food web model. In order to establish conservative PCLs for the screening
level PREs, an acceptable level of risk (Hazard Index [HI] equals 1) associated with
chronic exposure to each surface soil contaminant isolated at Fort Devens was
established.

The terrestrial food web model was developed to estimate the potential dietary exposure
levels of contaminants for several potential receptor species representing various trophic
levels within the ecological community at Fort Devens. Indicator receptor species were
chosen to represent various taxonomic groups and trophic levels. It was assumed that
each species evaluated is representative of other species within a given trophic level at
Fort Devens (i.e., a trophic guilding approach was employed).

The following six indicator species were selected to represent exposure to terrestrial
organisms via ingestion of food and surface soil at Fort Devens:

Short-tailed Shrew (Blarina brevicauda). This carnivorous small mammal
has a limited home range, a small body size, and a voracious appetite
(Godin, 1977), factors which increase the likelihood that these organisms
will encounter significant environmental contaminant concentrations.
Short-tailed shrews frequent woody regions with moist, loose humus, and
can be found in marshes and meadows. The short-tailed shrew tends to
avoid dry sites, and is active both day and night.

White-footed mouse (Peromyscus leucopus). The white-footed mouse
occupies a small home range of up to 0.5 acre in grassy fields. Though
occupying a similar niche as the carnivorous short-tailed shrew, the white-
footed mouse was chosen as an indicator species because it is primarily
herbivorous, and is found in a variety of habitats, including deciduous,
mixed, and carnivorous forests, clearings, pastures, streamside thickets, and
around buildings (DeGraff and Rudis, 1983).

ABB Environmental Services, Inc.
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APPENDIX H

American Robin (Turdus migratorius). This abundant passerine songbird
occurs throughout open woodlands, forest edges, clearings, fields, and
grassy areas. Robins forage on earthworms and insects, and may include
fruits in their diet (DeGraaf and Rudis, 1983). They are frequently
encountered in developed regions.

* Garter Snake (Thamnophis sirtalis). The garter snake was chosen to be
representative of the reptile community at Fort Devens. This carnivorous
snake feeds on small mammals and invertebrates, and has a home range of
approximately 5 acres. Garter snakes occur in a variety of habitats, but are
most common in the vicinity of wetlands.

Red fox (Vulpes vulpes). This omnivorous mammal prefers open
woodlands and grassy fields, and is most active in the night, and at dawn
and dusk. It is an opportunistic predator, feeding on small mammals, birds,
reptiles, amphibians, and invertebrates, as well as berries and other fruits
(Burt and Grossenheider, 1976). The red fox has a home range of
approximately 250 acres.

Red-tailed Hawk (Buteo jamaicensis). This bird of prey prefers foraging in
open country, frequently on woodland edges. It feeds primarily on small
mammals, although invertebrates, reptiles, and small birds are also
included in its diet.

Detailed information for each of the above species regarding diet, home-range, and other
biological exposure parameters used in the food-web model are provided in Table H-1.

The food-web model was used to estimate contaminant levels in various primary prey
items (e.g., invertebrates and plants) consumed by each receptor species. Estimated
contaminant tissue residues in each prey species were estimated using specific
bioaccumulation factors (BAFs) obtained directly or extrapolated from values in the
scientific literature, as shown in the following equation:

Prey Tissue Concentration (mg/kg) = Soil Concentration (mg/kg) X Bioaccumulation Factor (BAF)

ABB Environmental Services, Inc.
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APPENDIX H

Other BAFs were used to estimate tissue concentrations in secondary prey items such as
small birds, rodents, and reptiles. Chemical-specific BAF values used in the food-web
model are provided in Table H-2.

The potential dietary exposure (PDE) level, for each modeled receptor species, was
calculated by multiplying each predicted prey species tissue concentration by the
proportion of that prey type in the diet, summing these values, adding soil exposure, and
multiplying by the Site Foraging Frequency (SFF) of the given receptor species.
Incidental soil ingestion associated with foraging, preening, and cleaning activities, was
conservatively assumed to represent five percent of total dietary intake. The PDE is
represented by the following equation:

PDE= [P, x 1;+ Px T. T.. x + soil exposureI x SIFF

where:
PDE = Potential dietary exposure (mg/kg)
Pn -= Percent of diet composed of prey item n
STn = Tissue concentration in prey item n (mg/kg); calculated by

multiplying the chemical concentration in soil by a
bioaccumulation factor

Soil Exposure = (0.05)(Soil concentration in mg/kg)

SFF = Site Foraging Frequency; Area of Contaminated Soil
(acres)/Home range (acres)

Finally, the potential dietary exposure for each receptor species was multiplied by the
receptor-specific ingestion rate and divided by the estimated body weight to calculate a
Total Body Dose (TBD):

TBD=PDExIRx-

where:
TBD = Total Body Dose (mg/kgBW-day)
PDE = Potential dietary exposure (mg/kg)
IR = Ingestion rate (kg/day)
BW = Body weight (kg)

ABB Environmental Services, Inc.
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APPENDIX H

Because the TBD estimates are normalized to the ingestion and body weight of the
particular receptor being evaluated, they are directly comparable to estimated RTV
values derived from the literature. The comparison of the TBD estimate with the
appropriate RTV results in an index (the Hazard Index) of potential impact associated
with exposure to that particular chemical.

Toxicity data evaluated for terrestrial receptors consists of acute and chronic oral
ingestion studies which were preferentially chosen in the following order: 1) feeding
studies, 2) gavage studies, 3) drinking water studies. Based on these data, RTVs were
developed to represent a threshold concentration for effects to terrestrial organisms.
RTVs are expressed in mg/kg BW (body weight)/day (dose normalized to body weight).
From the toxicological data set (Table H-3), compound-specific chronic toxicity values
for each type of receptor (indicator species) were selected as the Fort Devens RTV.
These RTV values are presented in Table H-4.

The RTV selection procedure included the following general guidelines:

Taxon-specific toxicological data were used whenever possible, regardless
of study status (acute vs chronic, etc). When taxon-specific data were
unavailable, available toxicological data were applied to the indicator
species. Because reptile toxicological data are scarce, bird toxicity values
were used to represent garter snake RTVs.

Chronic RTVs are based on the average of reported Lowest Observed
Adverse Effect Levels (LOAEL) for non-mortality endpoints from chronic
studies (those lasting >364 days). However, when chronic non-mortality
data were unavailable, the average of reported LOAEL non-mortality data
from sub-chronic studies (those lasting 15-364 days) were used for the
RTV. Mortality data from chronic studies were used only when data from
chronic or sub-chronic non-mortality studies were unavailable. LOAELs
extrapolated from acute or No Observable Adverse Effect Levels
(NOAEL) were not included when LOAELs were averaged to derive
RTVs.

* When chronic or sub-chronic studies were not available, acute study values
were used. In these cases, two factors are applied to the acute Lethal
Dose Fifty (LD5 O) (the single dose lethal to 50 percent of the test
organisms). These include: (1) a factor of 0.2 for extrapolating from the

ABB Environmental Services, Inc.
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oral LD50 to a value expected to protect 99.9 percent of the population
from acute effects (USEPA, 1986); and (2) a factor of 0.1 for extrapolating
from acute to chronic values (the acute-chronic ratio for many chemicals is
approximately 10 (Newell et al., 1987)). Additionally, in cases where only
a NOAEL value was available, a factor of 5 was used to extrapolate the
NOAEL to a LOAEL value. LOAELs extrapolated from chronic or sub-
chronic NOAEL data were preferentially used over data extrapolated from
acute studies.

When no studies were available in the ABB-ES data base for a given
contaminant, the contaminant was assigned an appropriate surrogate
chemical for which adequate toxicological data exists (i.e., benzo(a)pyrene
was used as a surrogate for dibenzo(a,h)anthracene).

Development of Protective Contaminant Levels (PCLs)

In order to develop PCLs for terrestrial receptors, an acceptable level of risk associated
with exposure to each contaminant (Hazard Index [HI] = 1) was multiplied by the
particular contaminant-specific RTV to estimate a Target Intake Dosage (TID),
expressed as mg/kgBW-day, as shown by the following equation:

TR xRTV =TID

TR = Target risk (HI = 1.0)
RTV = Reference toxicity value (mg/kgBW-day)
TID = Total target intake dosage (mg/kgBW-day)

The TID was multiplied by the Dietary Contribution Factor (DCF) (the inverse of the
equation used to derive TBD) to estimate the PCL of the particular contaminant, as
shown by the following equation:

ABB Environmental Services, Inc.
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TID. *e DC

TID = Total target intake dosage (mg/kgBW-day)
DCF = Dietary Contribution Factor (kgBW-day/mg)
PCL = Protective Contaminant Level (mg/kg)

The lowest resultant PCLs were selected as the PCL values for use in these PREs; these
PCLs are presented in Table 3-6 (in report text). In general, the short-tailed shrew (due
to its small home range, voracious appetite, and insectivorous diet) is the ecological
receptor species with the lowest PCL. These PCL values represent the concentration of
each analyte in surface soil that, if not exceeded, is protective of all terrestrial organisms,
including the short-tailed shrew. Because suitable habitat for the shrew does not exist at
several Groups 3, 5, and 6 SAs, additional detail regarding the use of alternative PCLs is
presented in the individual PREs.

Because of the numerous conservative assumptions included in the chronic exposure risk
assessment model, the lowest PCL for four inorganic analytes (aluminum, barium, lead,
and vanadium) is below the background concentrations established for Fort Devens. For
these four analytes, the background concentration (rather than the PCL generated 0
through the food web model) was used as the screening tool for evaluating surface soil at
the Groups 3, 5, and 6 sites.

Exposure and toxicity values used to calculate PCLs at SA 21 have been updated (to
reduce uncertainties) according to recently published literature, as part of the Phase III
SI. Exposure parameters for terrestrial wildlife receptors were obtained primarily from
the Exposure Factors Handbook (USEPA, December 1993), and are presented in Table
H-5. BAFs were obtained from a number of sources, thereby eliminating numerous
conservative assumptions that receptors bioaccumulate inorganic analytes by a factor of
1; updated BAFs are presented in Table H-6. The toxicity database used for estimating
effects to receptors are presented in Table H-7, and a summary of the RTVs used to
calculate PCLs are presented in Table H-8. A summary of the PCLS calculated using
the updated exposure and toxicity data according to the methodology listed above are
presented in Table H-9.

ABB Environmental Services, Inc.
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ASSUMPTIONS AND UNCERTAINTIES

General assumptions and uncertainties for the Fort Devens PREs include, but are not
limited to, the following:

1. The human health standards and guidelines used in these PREs are based on
standard USEPA exposure assumptions. Quantitative human health risk
assessments based on SA-specific characteristics and exposure potential have not
been conducted.

2. The USEPA Region III Risk-Based Concentrations are readily available screening
values used in the human health PREs. They do not represent target cleanup
levels. Because they are based on standard USEPA risk assessment assumptions
and methodology, the risk-based concentrations are considered to be reasonable
screening values.

3. The food web models used to estimate surface soil protective concentrations
involve numerous exposure parameters, some of which are values from the
literature, and some of which are assumed or estimated. Efforts were made to
select exposure parameters representative of a variety of species or feeding guilds,
so that exposure estimates would be representative of more than a single species.
However, numerous extrapolations relating measurement and assessment
endpoints have been included in these PREs. These include extrapolations
between taxa, between responses, and from laboratory to field studies.

4. The exposure models from which protective surface soil levels were derived
assume that organisms will spend equal amounts of time in all habitats within
their home ranges. In actuality, organisms will spend varying amounts of time in
different habitats which would affect their exposures. The limitation of this
assumption is that exposures to the particular species modeled may be over-
estimated or under-estimated in these PREs.

5. Information regarding the presence or absence of ecological receptors at the site
was obtained from a review of literature, habitat characteristics, and short-term
field studies. Actual occurrence and/or utilization of the site by many ecological
receptors is uncertain.

ABB Environmental Services, Inc.
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6. Neither dermal contact nor inhalation were evaluated in the protective surface
soil food web model because of a lack of information concerning uptake rates for
wildlife. Therefore, total ecological exposure may be greater than predicted based
solely on modeled ingestion scenarios. However, the relative contribution of
dermal contact to total ecological risk is expected to be much lower than that of
food and sediment ingestion, because of the protective fur, feathers, or hardened
skin covering most species of semi-terrestrial wildlife.

7. The PREs evaluate potential ecological effects to individual organisms, and do
not evaluate potential population-level risks. In many circumstances, acute or
chronic effects may occur to individual organisms with little potential population
or community level effects; however, as the number of individual organisms
experiencing toxic effects increases, the probability that population-level effects
will occur also increases. As a result of this assumption, the calculated protective
concentrations may be overly protective of true community or population level
effects.

8. An assumption has been made that all analytes in the Fort Devens surface soil
and surface water are bioavailable, and that all inorganics in sediments are
bioavailable. In actuality, it is likely that only a portion of these analytes are
bioavailable; therefore, these PREs may over-estimate risk.

9. The PCLs developed through the back-calculated food web model represent a
screening tool to determine whether or not an analyte may present risk to
ecological receptors. These PCLs do not represent target cleanup levels.

ABB Environmental Services, Inc.
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TABLE H-2

SUMMARY OF BIOACCUMULATION FACTORS

SITE INVESTIGATION REPORT

- FORT DEVENS

BIOACCUMULATION FACTORS

CHEMICAL LOG Kow (BAFs) [a]

PLANT[b] INVERTE- SMALL SMALL REPTILE

_...... BRATES MAMMAL BIRD
VOLATILE ORGANICS
Tetrachloroethene 2.6 [c] 1.000 1 1 1 1

Toluene 2.69 [d] 1.000 1 1 1 1

Trichlorofluoromethane 2.53 [c] 1.000 1 1 1 1

Xylenes 3.04 [e] 0.677 1 1 1 1

SEMI-VOLATILE ORGANICS
Acenapthene 4.33 [d] 0.122 1 1 1 1

Acenaphthylene 4.07 [d] 0.172 1 1 1 1

Anthracene 4.45 [d] 0.104 1 1 1 1

Benzo(a)anthracene 5.6 [d] 0.022 1 1 1 1

Benzo(a)pyrene 6.04 [f] 0.012 1 1 1 1

Benzo(b)fluoranthene 6.06 [c] 0.012 1 1 1 1

Benzo(g,h,i)perylene 7.23 [fl 0.003 1 1 1 1

Benzo(k)fluoranthene 6.06 [c] 0.012 1 1 1 1

bis(2- ethylhexyl)phthalate 5.3 [d] 0.033 1 1 1 1

Carbazole 3.72 0.274 1 1 1 1

Chrysene 5.61 [d] 0.022 1 1 1 1

Dibenz(a,h)anthracene 6.8 [c] 0.005 1 1 1 1

Dibenzofuran 3.12 [c] 0.609 1 1 1 1

Fluoranthene 5.33 [d] 0.032 1 1 1 1

Fluorene 4.18 [g] 0.149 1 1 1 1S Indeno(1,2,3-cd)pyrene 6.49 [c] 0.007 1 1 1 1

Naphthalene 3.44 [c] 0.398 1 1 1 1

Phenanthrene 4.46 [d] 0.102 1 1 1 1

Pyrene 4.88 [g] 0.059 1 1 1 1

INORGANIC COMPOUNDS

Aluminum -- 1 1 1 1 1

Antimony -- 1 1 1 1 1

Arsenic -- 0.2 [h] 1 0.37 [i] 0.56 [] 1

Barium -- 1 1 1 1 1

Beryllium -- 1 1 1 1 1

Cadmium -- 15 [k] 17 [1] 2.61 [1] 10 [k] 10 [k]

Chromium -- 0.1 [m] 0.16 1 1 1

Cobalt -- 1 1 1 1 1

Copper -- 10 [k] 9.25 [1] 1 1 1

Lead -- 0.2 [n] 2.43 [11 0.43 [I] 0.38 [n] 1

Manganese -- 1 1 1 1 1

Mercury -- 1 0.34 5 [o] 2.33 [p] 10 [k]

Nickel -- 3.2 [q] 1.85 [11 0.12 [q] 1 1

Selenium -- 1 1 1 1 1

Silver -- 1 1 1 1 1
Vanadium -- 1 1 1 1 1

Zinc -- 10 [ki 7.31 [11 5.11 [11 10 fkl 10 [k I
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TABLE H-2 (continued)
SUMMARY OF BIOACCUMULATION FACTORS

SITE INVESTIGATION REPORT

FORT DEVENS

NOTES:
[a] Bio-accumulation Factors (BAFs) were conservatively estimated to be 1 when empirical data were unavailable.

Plant BAFs were set equal to I when equation presented in [c] exceeded 1.
[b] Calculated using the following equation in USEPA (1990) unless otherwise indicated:

log(Plant Uptake Factor) = 1.588 - 0.578 log Kow
[c] Value from USEPA (1990).

[d] From USEPA (1985).
[e] From Verschueren (1983).

[f] From Eisler (1987).
[g] Value from Hansch and Leo (1979).

[h] Plant value from Eisler (1988).
[i] Mammal value from USEPA (1985).

[j] Bird value from USEPA (1985)
[k] Conservative BAF estimation in excess of 1.
[1] Values for earthworms and small mammals from McFadyen (1980).

[m] Plant value from USEPA (1985).

[n] Earthworm and chicken value from USEPA (1985).
[o] Mammal value from USEPA (1985).

[p] Invertebrate, mammal, and bird value from USEPA (1985)
[q] Plant and small mammal value from USEPA (1985).
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TABLE H-4

Reference Toxicity Values Selected for Derivation of Ecological

Protective Contaminant Levels in Surface Soils [a]

Site Investigation Report
Fort Devens

* Ecological Receptor

Analyte Short-tailed White-footed American Garter Red Red-tailed
shrew mouse robin snake fox hawk

Reference Toxicity Values (mg/kg body weight/day)

Organics
acenapthene 1125 1125 1125 1125 1125 1125

acenaphthylene I 600 600 600 600 600 600

anthracene 3300 3300 3300 3300 3300 3300

benzo(a)anthracene 2 2 2 2 2 2

benzo(a)pyrene 1.25 1.25 1.25 1.25 1.25 1.25

benzo(b)fluoranthene 40 40 40 40 40 40

benzo(g,h,i)perylene 99 99 99 99 99 99

benzo(k)fluoranthene 72 72 72 72 72 72

bis(2-ethylhexyl)phthalate 19 19 19 19 19 19

carbazole 10 10 10 10 10 10

chrysene 99 99 99 99 99 99

dibenzo(ah)anthracene [d] 1.25 1.25 1.25 1.25 1.25 1.25

dibenzofuran 2.4 2.4 2.4 2.4 2.4 2.4

fluoranthene 250 250 250 250 250 250

fluorene 250 250 250 250 250 250

indeno(•.2.3-cd)pyrene 72 72 72 72 72 72

naphthalene 37.9 [c] 37.9 [c] 37.9 [c] 37.9 [c] 37.9 [c] 37.9 [c]

phenanthrene 120 120 120 120 120 120

pyrene 125 125 125 125 125 125

tetrachloroethylene 71 71 71 71 71 71

toluene 446 446 446 446 446 446

trichlorofluoromethane 488 488 488 488 488 488

xylenes (total) 500 500 500 500 500 500

0 Inorganics
aluminum 425 425 425 425 425 425

antimony 1.75 1.75 1.75 1.75 1.75 1.75

arsenic 7.5 7.5 5.1 [b] 5.1 [b] 250 5.1 [b]

barium 10.2 [c] 10.2 [c] 10.2 [c] 10.2 [c] 10.2 [c] 10.2 [c]

beryllium 0.22 0.22 0.22 0.22 0.22 0.22

cadmium 1.75 1.75 7.6 7.6 3.75 7.6

chromium 40.6 [c] 40.6 [c] 3.5 3.5 40.6 [c] 3.5

cobalt 12.5 [c] 12.5 [c] 12.5 [c] 12.5 [c] 5 12.5 [c]

copper 76.6 [c] 76.6 [c] 29 29 76.6 [c] 29

lead 2.1 2.1 4.4 4.4 3 4.4

manganese 370 [c] 370 [c] 370 [c] 370 [c] 25 370 (c]

mercury 0.5 0.5 1.85 [b] 1.85 [b] 0.1 1.85 [b]

nickel 50.8 [c] 50.8 [c] 10.1 10.1 62.5 10.1

selenium 0.12 [c] 0.12 [c] 1.75 1.75 0.12 [c] 1.75

silver 18.1 18.1 18.1 18.1 18.1 18.1

vanadium 2.5 2.5 2 2 2.5 2

zinc 160 160 160 160 160 160

NOTES:
[a] All values are chronic Lowest Observed Adverse Effects Levels (LOAELS), unless otherwise noted.

Values were obtained from the master Reference Toxicty Values (RTVs) summary table (1-3)

[b] Average of LOAEL bird values.

[c] Average of LOAEL values.
[d] Benzo(a)pyrene value used as a surrogate for dibenzo(ah)anthracene.
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Table H-6

Bioaccumulation Data Base Used for Terrestrial Wildlife at SA 21

BIOACCUMULATION FACTOR (BAF) [a]

CHEMICAL : Small Small

Invertebrates Plants Mammals, Birds [b]
INORGANICS
Aluminum 7.5E-02 [c] 8.OE-04 [d] 7.5E-02 [e] 7.5E-02
Antimony 5.OE-02 [c] 4.OE-02 [d] 5.OE-02 [e] 5.OE-02

Arsenic 6.6E-03 [f] 8.0E-03 [d] 1.0E-01 [e] 1.OE-01
Barium 7.5E-03 [c] 3.0E-02 [d] 7.5E-03 [e] 7.5E-03
Beryllium 5.OE-02 [c] 2.OE-03 [d] 5.0E-02 [g] 5.OE-02
Cadmium 1.1E+01 [h] 3.3E+01 [i] 2.1E+00 [e] 3,8E-01 [j]
Chromium 1.6E-01 [h] 1.5E-03 [d] 2.8E-01 [e] 2.8E-01
Cobalt 1.0E+00 [c] 4.OE-03 [d] 1.OE+00 [e] 1.0E+00
Copper 1:6E-01 [h] 7.8E-01 [k] 6.0E-01 [i] 6.OE-01

Lead 1.5E-02 NP[i] 1.5E-02 [e] 1.5E-02
Manganese 2.0E-02 [c] 5.0E-02 [d] 2.OE-02 [e] 2,0E-02

Mercury 6.8E-02 [I] 1.8E-01 [d] 1.OE-02 [m] 2.3E+00 [m]
Nickel 2.3E-01 [n] 1.2E-02 [d] 3.OE-01 [e] 3.0E-01
Selenium 7.6E-01 [f] 9.OE-03 [o] 7.5E-01 [e] 5.1E-01 [p]

Silver 1.5E-01 [c] 8.OE-02 [d] 1.5E-01 [e] 1.5E-01
Vanadium 1.3E-01 [c] 1.1E-03 [d] 1.3E-01 [e] 1.3E-01
Zinc 1.8E+00 [h] 6.1E-01 [k] 2.1E+00 [q] 2.1E+00

NOTES:
[a] Units for bioaccumulation factors (BAFs) are (mg/kg fresh wt tissue over mg/kg dry wt soil) for invertebrates and plants, and

(mg/kg fresh wt tissue over mg/kg fresh wt. food) for small mammals and small birds.

[b) Small mammal BAF value used unless otherwise noted.
[c] Prey-specific value not available; value shown is small mammal BAF for this chemical.. [d] Value from Baes et al. (1984) multiplied by 0.2 to represent 80% water compositon of plants.
[e] Value derived from biotransfer factors (BTFs), presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by

multiplying by food ingestion rate of 50 kg/day wet weight.

[f] Average of values for industrial soils from Beyer and Cromartie (1987) multiplied by 0.2 to represent 80% water composition in
earthworms.

[g] Mean of values reported for Sorex araneus in MacFadyen (1980).
[h] BCF for earthworms from Diercxsens et al. (1985).

[i] Mammal value for copper and plant value for cadmium from Levine et al., 1989. Lead does not accumulate in plant tissue,

therefore, a BAF of zero was assigned.
[j] Based on accumulation of cadmium in kidneys of European quail in Pimentel et al. (1984).

[k] Median of values reported from Levine et al. (1989).
[I] Uptake value (fresh wt./dry wt.) for earthworms from USEPA (1985c) sludge document Fresh weight tissue concentrations

calculated assuming 80% body water content

[m] USEPA, 1985c.
[n] Value from nickel sludge document (USEPA, 1985) multiplied by 0.2 to represent 80% water composition of earthworms.

[o] Average of values for industrial soils from Beyer and Cromartie (1987) multiplied by 0.2 to represent 80% water composition

in earthworms.

[p] Based on average of reported ratio of selenium in diet to liver, kidney, and breast tissue of chickens (Eisler, 1985a).
[q] Mean of values for Microtus agrestis and Apodemus sylvaticus in MacFadyen (1980).

NA = Not applicable.

0
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TABLE H-8
Reference Toxicity Values Used for Terrestrial Wildlife at SA 21

Short- tailed American Red Red -tailed
Chemical Shrew Woodcock Fox Hawk

INORGANICS (mg/kgBW-day)
Aluminum 425 425 425 425
Antimony 41.8 41.8 41.8 41.8
Arsenic 3.1 3.1 3.1 3.1
Barium 198 198 198 198
Beryllium 10 10 10 10
Cadmium 12.5 12.5 12.5 12.5
Chromium (I11) 1,400 200 1,400 200
Cobalt 20 20 20 20
Copper 100 100 100 100
Lead 7 6.25 7 6.25
Manganese 250 250 250 250
Mercury 0.7 0.22 0.1 0.22
Nickel 50 10 62.5 10
Selenium 0.4 0.6 0.4 0.6
Silver 18.1 18.1 18.1 18.1
Vanadium 15 11 15 11
Zinc 200 200 200 200

Notes:

1 Reference Toxicity Values (RTVs) from the ingestion toxicity database presented in Table H-7.

0
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TABLE H-9
ECOLOGICAL PROTECTIVE CONTAMINANT LEVELS FOR ANALYTES DETECTED AT SA 21

Analyte Shrew Woodcock Fox Hawk PCL

Inorganics (mg/kg)
Aluminum 1.4E+04 6.2E+05 4.1 E+08 7.8E+07 1.4E+04
Antimony 1.5E+03 7.1 E+04 3.8E+07 7.8E+06 1.5E+03

Arsenic 1.9E+02 9.1 E+03 3.2E+06 5.9E+05 1.9E+02

Barium 1.2E+04 5.5E+05 2.0E+08 3.9E+07 1.2E+04
Berylium 3.9E+02 1.8E+04 1.0E+07 1.9E+06 3.9E+02
Cadmium 3.3E+00 1.7E+02 4.4E+04 1.0E+04 3.3E+00
Calcium NA NA NA NA NA
Chromium 2.8E+04 1.8E+05 1.0E+09 2.8E+07 2.8E+04
Cobalt 8.3E+01 3.7E+03 2.9E+06 4.9E+05 8.3E+01
Copper 1.2E+03 6.2E+04 2.3E+07 7.1 E+06 1.2E+03

Iron NA NA NA NA NA
Lead 4.0E+02 1.6E+04 7.5E+06 1.2E+06 4.OE+02

Magnesium NA NA NA NA NA

Manganese 1.2E+04 5.7E+05 2.3E+08 4.8E+07 1.2E+04
Mercury 1.9E+01 2.9E+02 6.6E+04 4.0E+04 1.9E+01
Nickel 7.5E+02 6.7E+03 4.0E+07 1.2E+06 7.5E+02
Potassium NA NA NA NA NA

Selenium 2.1 E+00 1.4E+02 8.7E+04 2.3E+04 2.1 E+00
Silver 3.5E+02 1.6E+04 1.3E+07 2.8E+06 3.5E+02
Sodium NA NA NA NA NA
Vanadium 3.5E+02 1.2E+04 1.3E+07 1.9E+06 3.5E+02
Zinc 4.5E+02 2.0E+04 8.2E+06 1.4E+06 4.5E+02

NOTES:

NA = Not Available. No bioaccumulation or benchmark data are available for calculating PCLs.

PCLmk1 1
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SYNOPTIC WATER LEVEL DATA



APPENDIX I

SUMMARY OF SYNOPTIC WATER-LEVEL MEASUREMENTS

ABB-ES conducted synoptic water-level measurement rounds at Fort Devens on a
quarterly basis from May 1992 through January 1995. Water levels were
measured in monitoring wells and in rivers and ponds. The number of measuring
points varied because new measuring locations were added during the SI program
and because certain stations were not accessible or not measurable. Elevations of
the water table and surface-water bodies measured at locations at and near the
Group 3, 5 & 6 Study Areas are tabulated in Table I-1.

Water levels were measured at the Group 3, 5 & 6 stations as follows:

STREAMS/

ROUND DATE WELLS MEASURED PONDS MEASURED

1 26 May 1992 25 3

2 15 September 1992 45 4

3 22 December 1992 43 3

4 31 March 1993 40 4

5 22 June 1993 43 4

6 30 September 1993 52 3

7 8 November 1993 54 3

8 30 March 1994 51 2

9 28 June 1994 56 4

10 4 October 1994 60 4

11 31 January 1995 57 4

ABB Environmental Services, Inc.

GRP356.SI 6917.07
01/23/96 I-i
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GEOTECHNICAL DATA



GRAIN SIZE DISTRIBUTION TEST REPORT

70 _____

w 60
z 7

LL

I-50-
w

w 40CL.
30 ,.. ... ...

20_._ _

0 ,I

200 100 10.0 1.0 0.1 0.01 0. 0c
GRAIN SIZE - mm

x +3- % GRAVEL % SAND ". FINES

1 0.0 
0.1 

76.5 
23.4

LL P1I D85 D60 D50 1D3 0  D 5 DlI o Cc Cu

o -.. 0.49 0.26 0.1 -0. 087

MATERIAL DESCRIPTION USCS AASHTO

0 Silty SAND SM

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUtP 39516 Wash Sieve Analysis

o Location: Field Sample I.D. - BX630125

As r ec'd w;.' = 20-26

Date: July 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

C!

90-

70

w 60_

LL.

S. ... ... --w

20 ,

200 100 10.0 1.0 0.1 0.01 0

GRAIN SIZE - mm

-0 X_ _._+3_ P. GRAV)EL X" SAND X F I NES

0_ 0.0__ 5.0_ 2.2__

{LL PI _e_=_ P6 0  D50 fl-30 Dnj10 c Cu

-.. . 0.98 0.51 0.42 0.281 0.1963 0.1652 0.95 3.1

MATERIAL DESCRIPTION USCS AASHTO

a Poorly Graded SAND SP --

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 3p5,6 Wash Sieve Analysis
o Location: Field Sample I.D. - BXG30225

Site I.D. G3M-9282X

As rec'd w. = 20.1

Date: July 15, 1992

GRAIN SIL DISTRIBUTION TEST REPORT

CIVILTEST LAiBORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

100 ~__-_90 .. .,I•"- -- - --

90-

80

70

LL

~50.

30U .- i ... -

20. -. -10 ... .. . . . . _

0.
200 108 10.0 1.0 0.1 0.01 0.0.

GRAIN SIZE - mm

Y +3" Y. GRAVEL X • SAND X' FINES
0 0.0 0.0 _ 98.3 __t 1.7

LL PI D85 T 60 D_ -90 30 DI 5___cc C

0.. .. 0.68 0.48 0.43 0.334 0.2636 0.2339 0.99 2.1

MATERIAL DESCRIPTION USCS AASHTO

0 Poorly Graded SAND SP --

Project No.: 06917.04 Remarks:

Project: USATHAMA - FORT DEVENS SI/RI GROUP 3,5,6 Wash Sieve Analysis

0 Location: Field Sample I.D. - BX•G30325 Site I.D. G3M-92-O3X

As rec'd w% = 23.9

Date: July 15, 1992

* GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

10

- N

90 . - ....

70 ___. . . . .

I-I

"50
w 0

w0 --

30._ t1 _

20.

10__, ... . .. ..

200 100 10.0 1.0 0.1 .01 0
GRAIN SIZE - mm

X +..,_ X GRAUEL -- SAND ,7. F INES

0 0.0 5.8 92.2 2.0

_. . 2.04 0.83 0.70 0.506 0.3581 0.2812 1.10 3.0

MATERIAL DESCRIPTION USCS AASHTO

a Poorly Graded SAND SP --

Project No.:. 06.917.04 Remarks:
Project: USATHAMA - FORT DEVENS S=I/RI GROUP 3,5..6 Wash Sieve Analysis

o Location: Field Sample I.D. - BXG30424
Site 1.D3. G3M-92-04X

As rec'd w% = 12.2

Date: July 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

100 zc ' c

900

740 - -......w 60

I50
w

w40~

30 -

20

200 1..0 10.0 10 0.1 .. 01 0.0(
GRAIN SIZE - mm

X, +3• . GRAVEL % SAND ____ FINES
0 0.0 1.6 $6.8__1.6

LL P D85 D6 0  D50 D3 D15  I cc Ccu

0-- 0.86 0.56 0.48 0.355 0.2585 0.21.5 1.63 2.6

MATERIAL DESCRIPTION USCS AASHTO

o Poorly Graded SAND SP --

Project No.: 06917.04 Remarks:

Project: USATHAMA - FORT DEVENS SI/RI GROUP 3p5,6 Wash Sieve Analysis

o Location: Field Sample I.D. BXG30530
Site I.D 63M-92-(05X

As rec'd wX = 21.5

Date: Ju•y 15, 1992

GRAIN SIZE DISTRIBIUTION TEST REPORT

CIVILTEST LABORATORIESv INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

90 --- T T
78 -

0 ,
~60.

p40
(L
b 4. 7*T - _ _ - -- -

303 0g -- •- . __

20.

10 - K
200 100 10.0 1.E 0.1 0.01 0

GRAIN SIZE - mm

'+3-11 X GRAVEL X . SAND " FINES
O . 0 1.4 96.6 2.0 __

LL PI D85 D60 Dý_5- .0 1D'1 D10e Cc C1,

0.. .. 8.67 0.46 0.40 8.305 8.2291 0.1943 1.04 2.4

MATERIAL DESCRIPTION USCS AASHTO

0 Poorly Graded SAND SP --

Project No.: 06917.04 Remarks:

Project: USATHAMA - FORT DEVENS SI'RI GROUP 3,5.6 Wash Sieve Analysis

o Location: Field Sample I.D. BXG30626 Site I.D. G3M-92-06X

As rec'd w% = 23.5

Date: July 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT I
CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

188 . .. . . I

90 -. __- _......100 a " "

I-50 -zw

C-.,,

off 40 - __

30 .: . .

30- 5 -

20

10 - - ----- - --- -

4 0 . .......... . ..- - -

200 100 10.0 1.0 0.1 0.01 0.0E
GRAIN SIZE mm_I +3A %__ GRAVEL % SAND 4% F INES

o 0.0 0.0 94.1 5.9______

LL P11 5 D6 0  D, C D30 111 D cc Cu
--.58 0.2? 0.23 0.169 0.1:242 0..1009 1.04 2.?

t I _ __ __ _ _ _ _ _

MATERIAL DESCRIPTION USCS AASHTO

oPoorly Graded SAND with Silt SP-SMf-

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 39596 Wash Sieve Analysis
o Location: Field S-ample I.D. BXG30725 St .. GM9-7

S iteIDI3M9-

As rec'd wX = 23.9

___ Date: July 15, 1992 1_.I.1_.

VGRAIN SIZE DISTRIBUTION TEST REPORT
MACIVILTEST LBRETORIESP INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

700

90

C.,

34 0 -

20 &Lt~.

200 100 1o. A 1.0 0.1 0.01 0
GRAIN SIZE -mm

f + 3-0 X GRAVEL X SAND % FINES
O 0.0 46.2 46.4J ?_ .4 __-

LL PI A9 5  D.60  D5 0  ______ D1 5. D10 [ c C

o - - 19.72 6.15 3. 88 1.021 0.287? 0.1315 1.29 4.6.8

MATERIAL DESC:RIPTION USGS AASHTO
0 Well-Graded SAND with Gravel and Silt SW-Sri-

Pr o ject No. : 0%6917. 04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 3,596 Wash Sieve Analysis
0 Location: Field Sample I.D. BXG50130

Site I.D. GM-92-OIX
A

As rec'd w% = 8.2
Date: July 15, 1992 ______

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORAiTORIES, INC. CT - 3092



GRA IN SIZE D STRIBUTIcON TEST REPORT

80 . ......-- * ---

70 -

~50 .. - - - ---- -

w
CL.

30•4 ...

20 -__H_- -

8 ...~i. - _

200 100 10.0 1.0 0.1 0.01 0.0(*_GRAIN SIZE -mm

. +37 ,.1 GRAVEL X SAND "% F I NES
0.0 28.4 69.2 2.4

.... ....... --. _l--,-- ..------------ .......-..

LL PI r$8 16 0  DtI, D:3 F1 9T rio c C

S.. .. 16.22 1.50 1.0 0 .612 0.4169 ..32:36 0.77 4.6

______ ---- - - - - * -__ _ 1 _ _ I
MATERIAL DESCRIPTION USCS AASHTO

0 Poorly Graded SAND with Gravel SP

Project No.: 06917.04 Remar ks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 3,5,.6 Wash Sieve Analysis
0 Location: Field Sample I.D. - BXG50216

Site I.D. G5M-92-(7X

As rec'd w. = 15.2
Date: July 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST ---L-BOR /TORIUEl'", INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

'e .~ -• ,,

80 - --- - - .. . . .-

•-50 !

40

20 ,

ai

0 "H--.-
200 100 10.0 1.0 0.1 0.01 0.-

GRAIII SIZE - mm

; +30 GRAUEL % SAND X FINES
0 0.0 45.? 48.2 6.1

LLPI___ D6 0  D.-5 D30 D1 5  DI C
_0_.. .. 20.75 5.92 3.86 0.875 0.2931 0.I 26 1.75 34.3

MATERIAL DESCRIPTION USCS AASHTO

0 Poorly Graded SAND with Gravel and Silt 1 t

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 3 ,5,. Wash Sieve Analysis

0 Location: Field Sample I.D. - BXG50330
Site I.D. G5M-92-03X

As r ec'd w,: = 8.55

Date: July 15ý 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIV ILTEST LABORATORIES, INC. CT - 3092



GRA IN SIZE DISTRIfBUTION TEST REPORT

S~~108 .. .

9 0 ....... .S• . . . .

- 5 , ,

L.J

20- 
,

200 100 1t. 0 1.0 0.1 0.01 0.0
GRAIN SIZE - mm

LL P I D iB968 ~D5., 3eiD,' B1 f18 Cc I C

0 .43 0.30 0.26 0. 192 0.1321 .1062 1.15 2. 8

MATERIAL DESCRIPTION USCS AASHTO

0 Poor ly Graded SAND SP

Project No.: 0691'.04 Remarks:

Project: USATHAMA - FORT DEVENS SI/-RI GROUP 3,5,6 Wash Sieve Analysis

o Location: Field Sample 1.13. - BXG6015S
Site I.13. G6M-92-OIX

As rec'd w% = 2.3
Date: J'.ly 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GPiI N SIZE DISTR.IBUITION TEST REPORT

100 - .

90.

70 -_ _

LL.

w

0-

30 F
20

0200 100 10.0 1.0 0.10.01 13.0
GR AIN SIZE -mm

).+3" X GRAVEL X~ SAND TX? FINES____
0 0.0 0.0 44.3 55.? __

LL P1 s6  D 01{ D30 _ D5 D0 c C

___ re1. 12] 0.8 Cie_
MATERIAL DESCRIPTION USCS AASHTO

oSandy SILT ML -

Project No.: 06917.04 Rmrs
Projiect: USATHAMA - FORT ElEVENS SI/RI GROUJP 3pý Wash Sieve Analysis
o Location: Field Sample I.D. - P.XG60265 St .. 0M9-2

As r ee I % d 22'.5

Date: July 151 1992_____

GRAIN SIZE DISTRIBUTION TEST REPORT

_CIVILTEST LABORiATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

90

70 -

Li

-50

Lu 4 0 .. . . .

-LLi30

20 _

0 L
200 100 10.0 1.0 0.1 0.01 0.0c

-GRAIN SIZE - mm

Y +3j % GRAVEL _ "_ SAND X___ X FINES
0 0.0 0.0 85.1 14.9

LL P 45 D60 D50 B, o _ 15 r10  cc Cu

_.. .. 0.23 0.17 0.15 0.106 0.0'41

MATERIAL DESCRIPTION USCS AASHTO

o Silty SAND SM

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 3p5,6 Wash Sieve Analysis

o Locztion: Field Sample I..D. - BXG60362
Site I.D. G6M-92-03X

As rec'd w".% = 20.6

Date: July 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

16 . ...... IIVV
90

w 60 -

LL.

w

40g L L------ .. -- .....

30 1

16 ut. __..

200 100 10.0 1.0 .0.1 G
GRAIN SIZE -mm

.+3.. X GRAVEL I %, SAND F FINES

1 0.0_ 1.8 9?. 3 0.9____

LL P D85 D6 0  D C•, . , 5 D....... .
__._5 0.52_ 0.45 0.4 .266? 0.237? 0.94 2.2

MATERIAL DESCRIPTION USCS AASHTO
oPoorly Graded SAND SP -

Project No.: 06917.04 Remarks:
Project: USIATHAMA - FORT DEVENS SI/RI GROUP 395p6 Wash Sieve Analysis
o Location: Field Sample I.D. BXG60465

Site I.D. 6M-92-04X

As rec'd w% = 13.9

Date: J5uly 159 1992 --- _

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST L'BQR TORIESi INC. CT-3092



GRAIN SIZE DISTRIBUTION TEST REPORT

. ~100~.- . r
90 ---

80--

U- 6

w

30

20.T

200 10 A 19,.0 1.0 0. 1 0. 01 0. OL
GRAIN SIZE -mm

%. +30 % 13RAVEL X.SOMI) F- IWES.

LL PI P~f- 60 1 D -3 D 5 to cc C u
o -- -- 10.68 0.38 0.31 .19 .190123 1.03 3.0

MATERIAL DESCRIPTION USCS AASHTo

O Poor ly Gr~aded SAND SP

Project No.: 0,6917.04 Remarks:
Project: USATHAMA - FORT tIEVENS SI/RI GROUP 3p5p6I Wash Sieve Analysis
o Location: Field Sample I.D. - BXG60562 St .. GM9-5

As rec'd w% = 23.1

Date:__July 15, 19Q2 __

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIESP INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

100 7  fl 1

LLL
50 _

. ..... II-

4 0

30 -. ----

2'0

,-. jil 1?
SIi i

200 100 10.0 10 0.1 0.01 0.0
GRAIM SIZE -mm

+30 X GRAVEL SAND X FINES
0 . 2.1 94.4 1 3.5 ____

I _ _ "-- ---..... . - .

LL PI rl,5 D0 D0 D0 D1 9- D10 cc r;u

04___ 1.08 0.48 0.40 0. 04 0.32019 .' 2.4

MATERIAL DESCRIPTION USCS AASHTO
PoryGraded SAND SP

Project No.: 06917.04 Remark s

Project: USATHAMA - FORT DEVENS S1I.'RI GROUP 3,.5. 6 Wash Sievfe Analysis
a Location: Field Sample 1.13. BXG5000S8 St .. 5B9-5

As rec'd w% = 4.2

Date: July o 1.992- -----..

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTE'ST LABORATC'RIES, INC. iiCT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

-1...-,-

90 -- __

80. _

70 _

L 0 .__

u-

!50

i r

II

1-.- - ----- ----

LL P k: .0I n• D3 "1!r "~ c C

200 170 10.0 1.70 0.1 1 .01 2.3
SoGRAIN SIZE - mm

,.: 3 ?. GRAVEL _____ .: SAND) ". F INES ____

Pj0.0 0.t 97N o 2.0697.4_e

0 o a i n ie d S m l . . - X6 0 5Si e .D 06 -92-.

LL P I D5I6 0  Iw5'• 1D3 0  D .• 5 I 1 0  Cc C

Date: T.47 0.31 •.2, 0.204 .- 5.1 1-.--.8 0.99 2.3

MATERIBAL DESCRIPTION S

o, PoorlyL Gra de d ISAND SP --

Project No.: 06917.04Re.r:

Project: USATHAMA - FORT rJEVENS SI/RI GROUP 3.,,. Wash Sieve Analysis

o Location: Field Sample I.1D. - BXG660755
Site I.ID. G6M-92-0TX

As r ec'd w•. = 6.6

Da.te: July 15, 1992 ___

S~GRAIN SIZE D)ISTRIBUTION TEST REPORT

CIV ILTEST LABORATORIES, INC. crT- 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

II

w60
LL

I-50

w
CA.

30

3- - , K r-.-......t.
20 '-

200 100 10.0 1. 0 0.1 0. 0 1 0.
GRAIN SIZE - mmj %.+3•' .GRAM)EL S .;A ND % FINES

(3.0 0.0 80.5 19.5

PLL P - Doi Asj D1350 j311 Cc Cu
o ..____-..-- .---- -----1 ---•- 1..• -...... - I--- __-_

_... . . . ..._- -- -. I_-Z --_ -. ----- - - ._ -_- ........ .. .. .. ........ ......

MATERIAL DESCRIPTION USCS AASHTO

o Silty SAND S1 --

Project Ho.: 06917.04 Remarks:

Project: USATHAMA - FORT DEVENS SI/RI GROUP 3P59,- Wash Sieve Analysis

o Location: Field Sample I.D. - BXG60860
Site 1.1). G6M-92-O8X

As rec'd w% = 24.4

Date: July 15,_ 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAiIN SIZE DISTRIBUTION TEST REPORT

wo a

90

70

2CCO 0. . .100 .

GRLL.IZ -m

50' RVE AD IE

0 Silt 1AH 1: 1

20o0c N100 06 1.04 _.0 0.1 e.01r0.0

~~~~~GRAIN SIZE mmTIUIN ETRPR

XIV+LTEX GRVL 8R ARS IN. CT 3IN 92



GRAiIN SIZE DISTRIBUTION TEST REPORT

w* 6.

io I&

ij0~

0 w*

2A 00 0 001001 ~0

GRA~IN SIZE -mm

X + 3" % G ~RAVEL % SAND X._ F I NES
0 0.0 1..? 40. 9 5?. 4

LL P I ,0 . D30 D~ 1 .5 D 1 ccu

MATERIA~L DESCRIPTION USCS AASHTO

oSandy SILT ML -

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI'RI GROUP 3q5,6 Wash Sieve A~nalysis
o Location: Field Sample I.ID. BX'361010 Site I.D. G6M-92-IOX

As r ec d wX = 119.-5
Date: July 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTE'ST LABORA~TORIES, INC. 1 CT - 3092



GRAiIN SIZE DISTRIBUTION TEST FREPORT

80-

50

u40

200 100 10.0 1.0 0.1 0.01 0.0ec
GRAIN SIZE -m

+--1 X___ GPAVEL _____ F'INHES

0.05354.4 400.3

LL PI DJ 3 D60  D9_0c ]r'30  D1[ D~1 o Cc
o - - T0.25 0.12 0.091I

MATERIAL DESCRIPTION USCS AASHTO

Silty SAND SM -

Project No.: 06917.04 jRemarks:
Project: USATHAMA - FORT DEVENS $I-,RI GROUP 3r9lahSieve Analysis
o Location: Field Sample I.D. BXG61110 Site I.fl. G6M-92-11>X

As r ec'"d w%- = 12. 9

Dlate: July 159 1992 __

GRAIN SIZE DISTRIBUTION TEST REPORT

LCIVILTEST LABOF:ATOF:IES, .INC. jCT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

{ I--

80 -j.. I

Ld

3r- 0 ------

20 .. ---- --

200 100 10. 0 1.0 0.1I 0.01 O0

GRAIN SIZE - mm

~ 3 _~GRA )EL 1, SAND X. FINES

0 0.0 12.5 84.7 2.8-- ---- ----
PI TtkJ5YD7 ri 1 nT77

S.. .. :.35 1.05 I0.821 0.525 .0. 3432 0. 27?2, 0.96 3.9

MATERIAL DESCRIPTION USCS AASHTO

") Poorly Graded SAND SP --

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT flEVENS SI/RI GROUP 3,.$ Wash Sieve Analysis
o Location: Field Sample I.D. - BX440105

Site I.D. 44D-92-O1X

As rec'd w. = 3.5

Date: July 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT
CIVILTEST LAiBORATORIES, INC. Cr- 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

98 .. . ...

5I -

200 100 ie. -1.0 .-1 - .01 0. Ge

SGRAIN SIZE -mm

-r

"+3w 0 GRAVEL X. SAND FINES
2 , .0 23.4 73I.8 2.8

LL PI D D60 D50 73o D15 )t1 cc Cu

2-- 1.24 10.74 0. 370 2180 0.1793 0.61 6.9

MATERIAL DESCRIPTION Uscs AASHTO

0 Poorly Graded SAND with Gravel SP --

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS 8I/,RI GROUP 3,5,6IWash Sieve Analysis

o Location: Field Sample I.D. - BX440410 I.D. 44B-92 04X

As rec'd wX = 3.9

Date: July 15, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIV'ILTEST L-BORAT-RIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

1 8 ' C - . - ' S - - -,

100

80 - 7iv IL ---
70 - k- ~'i

I -I. •w 6.
h a

L4 ... . .. . '.-. ..... .-50

30

20 -I. -- -- 1~

"200 100 10.0 1.0 0.1 0.01 0.0
GRAIN SIZE - mm

~ ~ 3 ~ X GRAVEL X SAND __ FINES~
0.0 . 4.2 .. .2

_LL___5 P60 D50 D30 DI,5 D 0 _c cu.

-- 1.41 0.68 0.57 0.399 0.2848 0.2396 0.96 2.9

MATERIAL DlESCRIPTII uSCS AASHTO

, Poor l Gy rade d SAND SP --

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/-RI GROUP 3p5,•, Wash Sieve Analysis

o Location: Field Sample I.D. - BX520-305 Site 1.D. 52B-92-03X

As rec'd w% = 3.1

Date: July 159 1:92

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DlISTRIBUTION TEST REPORT

d eC

w0 --

LL

w

wJ 405
30 ..

30 . ....

200 100 10.0 1.0 0.1 0.01 0.0
G3PAIN SIZE -mm

+3. X GRAVEL FINES
0.0 6.0 5.3 18.7

LL P 1 I85 D6 0  D50 1 330 tl 5 r" IO cc CCt

S.. .. 1.72 0.62 0.48 0.236

MATERPIAL DESCRIPTION USCS AASHTO

o Silty SAND SM --

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 3 ,5,6 bLWas Sieve Analysis

o Location: Field Sample I.D. - DX520502 Site I.D. 52B-92-05X

As r-ec'd w% = 4.8

D-i.te: July 17, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES., INC. CT - 3•92



GRAiIN SIZE DIS TRIBLUTION TEST REPORT

90 -

70.

5i0

CA- ---- **-----------

200 100 10.0 1.0 0. 1 0.01 0
GRAINH SIZE -mmJ ¶. +31 1 GRA~VEL SAN 71 F INES

O 0.0 ___9.4 86.2 4.4

4 LL P I D85 D60 D" tIr cc Cl

-_--~~~0 -1.8 6? 50 .93 .1986 .15-5)1 '.93 4.3

_______ _______ - -- - - - - - - ---. -I------------- . ----

Project No.: 069 i?.04 Remarks:
Project: USATHAMA - FORT DEVENS SI,'RI GROUP 3p5 6i Wash sieve Analysis
oLocation: Field Sample I.D. - PX520905 St .. 5B9-9

As r ec' IAd 4. 2

Daite: July 1?, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

C-IVILTEST LAtBORATOF:IES,ý INC. CT - 35092



GRAIN SIZE DISTF:IBUTTIOH TEST REPORT

, C C • t -' . . .

le i- -
... . . ".-- -0T 4.

... ... ji7 77 1

7- 0

LL..

3w 6 -
F .... 

.f .. .
50 ...........

w

w. 40--

II ii. _20

10 .

200 100 10.0 1.0 0.1 0.031 0.0C
GRPAIN SIZE - mm

+3A X SAND ___ .,..FINES

...............

LL PID -

o 0.0o 5.3 ... .. .... S._4 .. . . .. ............ • _ . .....

LL PA3 D5 D3 1 5 T6 10  -
._-88" .22 0.5 0. 392_ 0.222-6 10. 14"1 1.3 4.

MATERIAL DESCRIPTION I scs AASHTO

0 Poorly Graded SAND with Silt SP-SM --

Project No.: 06917.04 
IRemarks:

Project: USATHAMA - FORT IDEVENS SI.:IRI GROUP 3 , 5 , 6IWash Sieve Anralyis
0 Location: Field Sample I.D. - BX300102 Site 1.D. 3oB-92-o1X

As rec'd w% = 5.4

Date: July 1?, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GF:AIN SIZE DISTRIBUTION TEST REPORT

100 _-, - " ," "- "

90. . . . . .

70

LL 60

1-- 50_Pi3 ....

LI 40 .. . ..

20 _ _

10 .. ... . . .

e - t f
20 010 100.0 1.0 0. 1 0. 01 0

GRA I IH SIZE - mm

%_ +3_ % GRAVEL %- SAND % FIHNES_
0 . 8.5 04. 4 4.1

LL P I 1,5 D6 0  0i50 £|30 T15 D10 Cc Cu

O .. .. 2.11 0.89 0.68 0.406 0.2446 0.1834 1.01 4.9

-. _____. __-*--~----------- 1 --- j---------
MATERIAL DESCRIPTION USCS AASHTO

, Poorly Graded SA-D SP --

Project No.: 0691'.04 Remarks:
Project: USATHAMA - FORT DEVENS SI-,'RI ROUP 305,,. lWsh Sieve Analysis

o Location: Field Sample I.D. - BX300504
Site I.D. 301i-92-05X

As rec'd w% = 4.2

D.ate: July 1?, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIvILTEST LABORF'ATORIES., INC. CT - 3092



0RA I N.S I ZE DISTRIBUTION TEST REPORT

5 0, ------ - ------

:ee.. . .. .

7 V I. Dj

LL- 5 - t'50 A

"w I IIu
M R : G

26-..-47 --ft ..t.......hi
1• - .. ,_ .. ... ... .. ....... . ~ u ..

' I • •tz4~ 4~

"Pr jc No. 09 .04 R err a . I g: s

I , i Sample,.. - I I sIrt; II 3_ _- ... ... ....... ._LL I ......... ....... .. .... .. ............ •...... .

L1JAS re 1•d 4 =

;:,-__ ... -. - -F ..... : -• .........1............:f / ............... .. . ... .. :::.... .. ..
S........ . ]:.,--: : .~.---.....--..::::[:..:::: :::::::: : ::: :_: .: .: :.:.:. -_-. _-...__ :.:-_ : -

MATERIALADEBO RIPTIORIES.. AAIHTO
. ................ ........................ ....... t ... . . .-_- .O) Poorly- Graded SAND) with Gravel. P I -

Project No.,: 06,91?,[M Iem.l, s
Project: UjATHAMA~ - FORT IhEVJEHS SI,"RT GROUP 5,-,}WhSivAn.yi

O) Locatior,: Field Sample I.Dl. - BX'3hG?02 Keir.3B9-
O E~te: uly ', 1'2r~ec'd ,,• = 6,5

S. --. . - --_.] . -_. ? ,. k ? ....... .. . .... .............-- -........... . .......... ...

GRAIN SIZE IIISTRIB)LITIOIN TEST REFOR'F

CIVILTEST LABOF:A~TORIES., INC. jCT - 309'2



GRArIN SIZE DISTRIBUTION TEST REPORT

CCC

"20 . ....__ I :._ _

W 60

•,50
z
cLs

20

10 ......

200 100 1 •81. o 0. 1 0. 0 1 L

GRAIN SIZE - mm

X, " +.. ...GRA..VEL SAND IES..____
0 15.2 .. 6 1.2,

LL D1- cc Ct0

-- 4.84 0.85 0.60 0 .356 V .250ED 10.2152 3.6 9  4._0

MATERIAL ]DESCRIPTION IJSCS AASHTO

SPoor9 Graded SAND with Gravel SP

Project Ho.: 06915.1 4 Remarks:
Project: USATHAMA - FORT DEVENS SI,-RI GROUP 3,5.,6WasIh Sieve Analysis

o Location: Field Sample I.D. - BX300806

8it 0 .D, 3809-8

Date: JuLŽ 17, 1992 1
GRAIN SIZE DISTRIBLITION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRA IN SIZE D I STRIBUTI ON TEST RFEPORT

.. . . . -. C- .

80 -

8i . .• . . -I.. . . . .. . . . . . .

.-50

LU

26! '--4 I 719--.zz30

1 03. . ... "

___208le 1o0 10.0 .o. 14Li el 7ee,
2__ie1. 1. 0 0.1 0. 01 .0

GRAIN SIZE-mm

. + GRAVEL S. ASAND " FINES

0 0.0 1.9 88., 9.4

LL Pf DO5  A60 D50 )-,t T1.1 t-, IC r
- - 14 0.56 j1.46 0.275 -0-.1393 1.6 ... 0

MATERIAL DESCRIPTION LISCS AASHTO

0 Well Graded SAND with Silt SW-S. --

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP . Wash Sieve Analysis

o Location: Field Sample I.D. - BX>310202
iSite 1.1). 31D•-92-.02X

As r ec'd .- = 9.7
Ds..te: July 1?, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT- 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

iee ... ... :- -- --

90'

8- 0 ~-4-7 V

CL: .
* ii*

00 1_ . . 1__ . ._

+3M GRAVEL S A ND FINES

0.0 ~ 3.o 0 92...4 l4.6,--

S... ... . .. .. . ... .... ... .. . .. .. . . . ... . .. .. . . ... . . . . . . .... .. . . .. ... .... ... .. . . .. . . . . . .. ... . . . ...

II I1D60 --- 0 I5 1 LCJ

MATERIAL DESCRI[PTION SCS AASHTO

Project No.: 0 1517.04 Remar k s:

Projiect: USATHAMA - FORT D•EVENIS SI/,RI GROUP :3 ,.. 6, Wash 'Sieve Analysis
o Location: Field Sample I.D. - BX310510 Site• I.I. 3IB-92-05X

I A r er d w',. = 4.3

GRAIN SIZE DIsTRIBUTION TEST REPORT m

L CIVILTET LABORATORIES, INC. CT- -092



GRAIN SIZE DISTF:IBUTION TEST REPORT

lee --- ......... -{ .....
90~

80

---7. .

z 60

LiL

S50

IL Iw 40K
LL

0---- -----

20 -. .. ... ........-- r

e ~ ~L' __[l LL_.....1 _
GRISIE200 10•'0 I 0. 1 . 0 0. I0. 01 0. 0C

GRAIN SIZE mm

Y. +3", X. GRAVEL "% SANID FIE

0.0 .59:3.0 3.

LL P1 )0,5 D60 ATS0 D30 B 5 t0Ccu
0 -- 0.99 0.60 0.51 0.339 0. .2058 30.1652 1.17 3. 6

-- _ --.---------- - -11. .- L..._
MATERI AL DESCRI PTION IjICS AASHTO

3 Poorl- Graded --D----SP --

Project No.: 0A1?.r-4 . Remarks:
Projiect: USATHAPMA - FORT DEVENS , I,-'RI GROUP 3,5,-, Wash Sieve Analysis

o Location: Field Sample I.D. -B>X310955!
eSite 1.13. 31D-92-05X

As v re,--'d .4% = 2.9

lAite: July 1?, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CI'VILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

100 P--AO %t .. ..

90 - 1~
70 I

W .6 41 -- H-t-V- 47--[-
F- 507~ 4

340{ _..

200 1010 10. 0 1.0 0. 1 1. 0.1
GRAIN SIZE - mm

__ ~ 6R- --------------------------.-- !;~ )------- --

0.0 0. 44.0 56.0

- ------------ ... .. .. ------------------ -- ----- -- -

MATERIAL DESCRIPTION USCS AASHTO

OSandy SILT- ML---

Project No.: 06917.04 lRemarks:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 3,5,61Wah Sieve Analysis

0 Location: Field Sample I.D. - BX500306
Site I.D•. 50B-92-03X

As rec'd w% = 4.0

Date: Jul.y 17, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

_ * i i .. .... .
70 _

uJ 60 -- 4

--50LIL

LJ 40.
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2010 1.. 0. I 0. 1 .5 or

GRAIN SIZE - mm

~ +3~ .- SAND X1 F INES __._ _,.+ .. - .." - ...i-L.... -.. .-...........---".-A---.............. -] -F --E-_" I

LL PI 1185 D" D50j 1!!. 0 C
6-- -- 1.8 6.82 0.70 I0.518 0.3254 0.2914 1.12 2.8

2~~~ooriy~~ -------------. ___ _ __

MATER IAL DESCR IPT ION UISCS AASHTO

SPoorly Gra ded SAND SP

Pr oec-t No.: 6917.04 Remarks:

Project: USATHAMA - FORT DEVENS SI/RI GROUP 3,5,6tsh Sieve Analysis

0 Location: Field Sample I.D. - BX500207 i.D. SOR-92-02X

Asret:'d* e,,- =35

Date: July 17, 1992 
I-r-- -3

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATOF.IES, INC.. CT - 3092



GRAIIN SIZE DlISTRIBUTIOTIN TEST REPORT

lee .. ..~ ' - - 4 I• .. ....... _
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-- ---- ----------- T------- .- -------.--------.-.. .. .... . . . . . ............ ...-- ---------__ _ i . ............2 ... ..............

MATER I AL DESCR I PT I ON USCS AASHTO

o 1Well-Graded SAND with Silt SWI-SI --

Project No.: 06c91.7.04 Rem.rk•:
Project: USATHAMA - FORT )EVENS SI/RI GROLIP 3,5p6 Wash Sieve Analysis

0 Location: Field Sample I.D. - B>5500121
Site I.D). 50B-92-O1><

As r ec'd w = 3.2

Date: July 1?, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT- 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

S .. ...

80• I .... ---........ r " ---
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20 t I II I
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___-___ 1 .1-9 - 1.....
20:

200 100 10.0 1.0 0.1 0.01 0. O(
GRAINl SIZE - mm

S +3" ] :-GRAVEL X . SAND t FXINES

U 0.0 9. ~615.4

"T T I
LL PTI I35 D-60 D51, 0  D70  D15 B10 _Lc Cu

c[- - 1.84 10.64 -0..52 0. 319

MATER I AL DESCRIPTION LISCS K AASHTO

0 Silty SAND SI

Project No.: 06917.04 Remarl k:
Project: USATHAMA - FORT DEVENS SI/RI GROUP 315p,6iWash Sieve Analysis
0 Location: Field Sample I.D. - BX500705

jSite 1.D. 50!B-92-OX

As rec'd ,%' = 20.2

Date: July 17, 1592

GRAIN SIZE DISTRIBUTION TEST REPORT'

CIVILTEST LABORATORIESP INC. CT - 3092



GRA IN S IE DISTRIBLUTION TEST REPORT

100.. IPI -- "44W
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8----" . . .... -.

w 60 -.---- [-
__-__ . .. t'~lii51 _ _ tL1Lj.~.... ..

•It

200 1oo 10~.0 1. Q 0.1 0s. C1 0. od
'R- IH SIZE - ....

'M__ G RAVEL iE
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LL A35-. - ~ - - "'-- - . 0 D5- - k-. 1 -, I o L__ __ CIA_

-- .. .... .. .............. .....

MA-~TERIAL DESCRIPTIO~N IJISC' AASHTO

| ............ ......
Pro0ject No.: 01704 IlReiwar Ics:
Project: LISATHAM~A -FORT DEVENS, ST.I.'rI GROUP 3,561Wshie','e Analysis

Sie .D 5B-2-OLo a i n Fiel Sa pl .D.._ _- ....... 1 0 It I ... 0B 92 i

As rec' * w 21.8

Da~te: Julyl 1?, 1992

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LAiBORATQRIESi INC. CT - 3092W



GRAIN SIZE DISTRIBUTION TEST REPORT

100 -

soI

•:,• • • ....N. kIt

GRAI-SIZ - m
201 ID 0  D5  3 rC

200 100 10.0 1.0 0.1 0.01 0.0e
GRAIN SIZE -mm

•.+3. 9. GRAVEL X. SAND %. FINES
0 0.0 6.4 75.4 18.2

LL P I D85 D60 D50 ID30 D15 Die Cc Cu

___ ~ 1.72 0.59 0.43 0.213_ _ __

MATERIAL DESCRIPTION USCS AASHTO

o Silty SAND (based on grain-size) SM --

Project No.: 06917.04 Remarks:
ProJect: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
o Location: Field Sample I.D. - DX090100

Sit. I.D. - 09D-92-O1X

As rec'd w. = 51.85

Date: July 22, 1992 little Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIIN SIZE DISTRIBUTION TEST REPORT

100 1 3

80

LEl

'0~

160

20 8.- ý 10 a0, 1 0 0.1 0.0II1 1 0

GRAIN SIZE -mm

xI +3 X ,GRAVEL % SAND X' FINES
01 0.0 0.0 55.1 144.9

LL ____ D85 D6 D50 D3 0  D1 5  Dis CC CuI___0 0.74 0.24 0.12 _____ S

MATERIAL DESCRIPTION USCS AASHTO

o Silty SAND (based on grain-size) --

ProJect No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SIJ'RI Wash Sieve Analysis
o Location: Field Sample I.D. - DX090200 St ..- 0D9-2

As rec'd wX - 50.91
Date: July 22s 1992 trace Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC,. CT -3092



GRAIN SIZE DISTRIBUTION TEST REPORT
A 

'

4044

U- U

2010 100 1e.0e 1.0 0.1 0.01 0.0e
GRAIN SIZE - mm

x +3- X GRAVEL XSN IE

LL Pi D___5 D__60 D5 0  D3 0  D15__ D10  CC Cu

-- 1.41 0.64 0.51 0.294 0.1299_________

MATERIAL DESCRIPTION USCS AASHTO

o Poorly Graded SAND with Silt SP-SM -

Project No.: 06917.04 Remarks:

Project: USATHAMA - FORT DEVENS S.-IRI Wash Sieve Analysis
o Location: Field Sample I.D. - DX090300 St .. 0D9-3

As rec'd wX = 22.81

Date: July 22, 1992

* GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRA~IN SIZE DISTRIBUTION TEST REPORT

200 1001 10. 11011 0. 1 0.61

GRI SZ.-m
__ _ _ _ _ 0SN IE

2P01001. 1.01 3 0 . 0.1. 0.0
MATERAL DECRI AION SSCS 1 mAmT

o 3 SiltyE V SAND Xbse FngIinsie)SS

Poec No.: 091.04 Rema 42.4

0 Locaion Fil aml.13. D60.09

0 L o ati n: i el S a pl e I .D - X85 100S it e I .D . - 5D-92-O1X

As rec'd wX - 84.26

Date: July 22m 1992 trace +) Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIESi INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

1044

20

20.

200 10o 10.0 1.0 0.1 0.01 0.0o
GRAIN SIZE-mm

X, +3-9 9 GRAVEL V. SAND JX FINES
0 0.0 0.0 98.1 11.9 i

LL PI ___ D-60  D50  D30 D15  D10 o cc Cu

0 - - 0.70 0.42 j0.36 0.264 0.1930 0.1-642 1.02 2.5

MATER IAL DESCRIPTION USCS AASHTO

o Poorly Graded SAND SP -

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI-'RI Wash Sieve Analysis
o Location: Field Sample I.D. -DXG50200 St ..- 6D9-2

As rec'd wX' - 33.85

Date: July 22, 1992 standing water in-Jar

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

- C

?=,60 j

LaL

-50.

cc:

30. .. .

20 s

200 100 10.0• 1.0 0.1 0.01 0
GRAIN SIZE - mm

O J • +3M' X GRAVEL ___ X SAND %' FINES

010.0 0.0 65._5 34.5

_ _LL P_ I_ 5 D60 ___1_ D3 0 D15 D1 0  Cc CI_• .... k3~.-21 0 1 o 'i: "

MATERIAL DESCRIPTION USCS AASHTO
0 Silty SAND (based on Grainsize) SM

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT IiEVENS SI\RI GROUP 3,5,6 Wash Sieve Analysis
0 Location: Field Sample 1.13. - 13XG50300

Site . 1.. G5SD-92-03X

As rec'd wY. = 69.1
Date: July 15, 1992 Sediment - Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

LA.

50

208 188 18.0 1. 8 .1 8.81 0.01
GRAIN SIZE -mm

V.+3"1, X GRAVEL V. SAND X FINES
0 8.0 0.5 76.7 I22.8

LL PI D8 D60 D5 0  D3 0 D15  Dle cc__ Cu

o -- -- 8.30 0.18 0.15 10.890 _____ __

MATERIAL DESCRIPTION USCS AASHTO

o Silty SAND (based on grain-size) SM -

Project No.: 86917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI',RI Wash Sieve Analysis
o Location: Field Sample I.D. - DX8504800St . -GD904

As rec'd wX 53.7

Date: July 22, 1992 Ilittle <-) Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3892



GRAIN SIZE DISTRIBUTION TEST REPORT

98

70

S60

I-50 -

200 100 10.0 1.0 0.1 0.01 0.Jo
GRAIN SIZE -mm

V.+3 GRAVEL X' SAND X FINES
0 _______ 0.0_0.0______ 83.2 16.8

LL PI D 5  D60  D5 0  D30  D15  D10  [cc Cu

MATERIZAL DESCRIPTION USCS AASHTO

o Silty SAND (based on srain-size) SM

Project No.: 06917.04 Remarks:
ProJect: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
o Location: Field Sample I.D. - DXG50500 St ..- 8D9-5

As rec'd wX = 57.46
Date: July 22v 1992 little (+ Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIESiP INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

90

29s0o8. . .108 .

GRI6SZ0-m

U 3 GAE

0. .w_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PC _ _. _ _ _ _ _ _ _ _ _ _

40__ ____kl D 0  D 8 D-_______jL el5l.4 0.8 822 8.99___ 
__ _

o Silt0 SAN GbAsEd on gran-sD X FINE

Project No.: 86917.84 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
o Location: Field Sample I.D. - DX850600St ID 5D986

As rec'd wX - 61.1

Date: July 22, 1992 little +Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATOIRIESi INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

100

80 0 00 1.011 N . .0.

GRI SZ -m

20 100 1-0.21 8.14 0.1 __.1_ f0._1 84

MATERIAL DESCRIPTION USCS AASHTO

o Silty SAND (based on grain-size) SM 1-
Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
o Location: Field Sample I.D. -DX650700 St ..- 6D9-7

As rec'd wX 93.5

Date: July 229 1992 some C-) Organic&,

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 30L92



GRAIN SIZE DISTRIBUTION TEST REPORT

90 -

so.

70~
° .

0 I11: 11 1: i~l 1;

200 100 10.0 1.0 0.1 0.01 0.0
GRAIN SIZE mm

X_ _ +3_ _ X ._GRAVEL V SAND X FINES0 0.0 12.3 82.6 .•5.1

LL PI D85 No_ D5 D30 D15 D1__ Cc Cu_

___ .. .. 3.76 1.19 0.87 0.447 0.1514 0.1047 1.60 11.4

MATERIAL DESCRIPTION USCS AASHTO

0 Well Graded SAND with Silt SW-SM --

ProJect No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis

o Location: Field Sample I.D. - DX850800 Site I.D. - G5D-92-O9X

As rec'd wX - 27.67

Date: July 22, 1992

* GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

100

200
Lmm

P-50RAE SN . IE

40___ H. 282.

LLa-___ 6  5  ~ D1  1  c C

o SiltyGAVL SAND %bse gFinsie)SMS

Project No.: 06917.04 Remarks:

ProJect: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis

o Location: Field Sample I.D. - DX850900 Site I.D. - G5D-92-e9X

As rec'd wX = 32.52

Date: July 22, 1992 Little (4.) Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIV ILTEST LABORATORIESP INCII CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

~40

200 100 10.0 1.0 0.1 0.01 0.0e
GRAIN SIZE-mm

% +3- %,GRAVEL % SAND % 7 FINES
0 0.0 16.4 77.2 16.4

LL PI D85 D)60 D50 D30 D15 Die CC ____

a - - 5.31 0.83 j0.60 0.332 jO.1792 0.1205 1.10 ~6.9

MATERIAL DESCRIPTION USCS AASHTO

o Well Graded SAND with Silt SW-SM -

Project No.: 06917 .04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
o Location: Field Sample I.D. - DXG51008 ieID -6D900

As rec'd wX - 31.32

Date: July 22v 1992 -trace -) Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

50

40

20

200 100 10.0 1.0 0.1 0.010
GRAIN SIZE -mmI +3 X GRAVEL SAND X FINES

0o 0.0 8.0 28.7 71.3

LLJP1 D_5 ___ D5 0  D3 0  D15 Di 0  CC Ji0 S 0hh14: _ _ _
MATERIAL DESCRIPTION USCS 1 AASHTO

0 IL (asdon grain-size) M

ProJect No.: 06917.04 Rmrs
Project: USATHAMA - FORT DEVENS S51R1 Wash Sieve Analysis
o Location: Field Sample I.D. - DX668100SieID 61-2SX

As r ec'Id w;. - 191. 7

Date: July 23, 1993 high Organic content

GRAIN SIZE DISTRIBUTION TEST REPORT

L CIVILTEST LABORATORIESs INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

90

80 :1

70

50

30.

20

200 lee 10.0 1.0 0. 1 0.01 0.0
GRAIN SIZE -mm

V. +3A' X GRAVEL _V SAND X FINES
0 0.0 0.0 .67.8 32.2

LL PI D___5 D6 D5 0  D30 D15  D10  cc__ ____

--0 0.28 0.15 0.12 _________ __ __

MATERIAL DESCRIPTION USCS AASHTO
o Silty SAND (based on grain-size) SM

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
o Location: Field Sample I.D. DXG60200

Site I.D. - 6D-92-02X

IID~t: Juy 23,1993As rec'd wV% a 105. '19
Dt Julyill 23, 1993 llittle (+) Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORCTORIEST INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

80 -

U.a

200 100 10.0 1.0 0.1 0.01 0.
GRAIN SIZE -mm

017/ 0.0- X GRAVEL X SANDXFIE

-_LPI 115 1160 D5 0  D3 0  D1 5  DIO CC Cu

0 - - 1.88 0.57 0.3? 0.078 __________

MATERIAL DESCRIPTION USCS AASHTO

o Silty SAND (based on grain-size) SM -

Project No.: 06917.04 Remarks:

Project: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis

o Location: Field Sample I.D. - DX660300 Site I.D. - G6D-9203X

As rec'd wX' = 59.5
Date: July 239 1993 some -) Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRA IN SIZE DISTRIBUTION TEST REPORT

70

50

•°~~ ~I I Ilill ;!1

200 100 10.0 1.0 0.1 0.01 0.0
GRAIN SIZE - mm

Y'. +3" X GRAVEL % SAND X. FINES0o 0.0 5.3 75.2 19.5

LL PI D85 D60  D50 D3 0  15 D10  cc Cu
o .. 0.31 0.18 0.15 0.098

MATERIAL DESCRIPTION USCS AASHTO
0 Silty SAND (based on grain-size) SM --

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
o Location: Field Sample No. - DXG60400

Site I.D. - 6D-92-04X
As rec'd wX - 61.9

Date: July 23, 1993 trace <+) Organics

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

50 -.-- -
LJ

LC

w 4 0 -- - - :- ..... ......

: 4030

20

10 - r - L.- 
L

200 100 10.0 1.0 0.1 0.01 0
GRAIN SIZE - mm

S+3- ' GRAVEL X . SAND % FINES
0.0 0.0 8.2 _ 91.8

LL PI _ A D_ D1 5  D cc 1

MATERIAL DESCRIPTION USCS AASHTO

0 SILT <based on GrAinsize> ML --

Project No.: 06917.04 Remarks:

Project: USATHAMA - FORT DEVENS SI/RI GROUP 3,5,6 Wash Sieve Analysis

o Location: Field Sample I.D. - DXG30100
Site I.D. i33D-92-0I.X

As rec'd w% = 550.0%:
Date: July 15, 1992 Sediment - Very Organic

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT- 3092

* Free standing water noted in driller jar sample



GRAIN SIZE DISTRIBUTION TEST REPORT

I-.
LL

200 100 10.0 1.0 0.1 0.01 0.0e

GRAIN SIZE -mm

V. +3-9 X GRAVEL X' SAND XFINES

LL PIj D85 D6 D50 D3_ D15  'Die cc Cu

MATERIAL DESCRIPTION USCS AASHTOI

o SILT (based on grain-size) ML -

Project No.: 06917.04 Remarks:
Project: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
o Location: Field Sample I.D. - DXG30200 St ..- 8D9-2

As rec'd wX = 719.8
Date: July 23, 1993 v. high Organic content

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 3092



GRAIN SIZE DISTRIBUTION TEST REPORT

90

so

30 -

20~

70

200 100 10.0 i.0 0.1 0.01 0.
GRAIN SIZE -mm

+.. +3 A GRAVEL X SAND X FINES
01 0.0 8.0 4.4 19.

F LL PI D95 D.60 D50 D30 D15 Die CC Cu

30

MATERIAL DESCRIPTION USCS AASHTO

0 SILT (based on grain-size) ML

ProJect No.: 06917.04 Remarks:
ProJect: USATHAMA - FORT DEVENS SI/RI Wash Sieve Analysis
0 Location: Fiold Sample I.D. -DXG30300

iSit I.D. 3D-92-03X

as rec'd w- = 19275

Date: July 23v 1993 v. high Organic content

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIESi INC. CT - 3092



GRA IN SIZE DISTRIBUTION TEST REPORT

100•

w 60

LL

0L)

"18 0-

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mmI . + 30 X GRAVEL X SAND X FINES

0.0 5.1 89.1 5.8

{LL P1 ___ D6 0  D=; D-j __ Dl1 5  D1 0  CC ___

0 -1.24 0.60 0.50 0.335 0.2042 0.13181 1.41 4.6

ii t__ _ __ __i.i 1. _

MATERIAL DESCRIPTION USCS AASHTO

O Poorly Graded SAND SP-SM --

Project No.: 06917-05 Remarks:
Project: Fort Devens, SI Groups 3s5 & 6 Sample No. G3M-93-OSX
o Location: Ayer, MADet20-40

Sta. BXG30802
Date: August 5, 1993 As rec'd w%. = 3.3

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL - 01?



GRAIN SIZE DISTRIBUTION TEST REPORT

90 -

80.

w 60 -

U-

wJ 40--

30

20 -

10

200 100 10.0 1.0 0.1 0.010.

GRAIN SIZE -mm

7 3M X GRAVEL Y. SAND X FINES

o 0.0 0.2 98.4 1.4

LL PI Da5 D60  D50 D3 0  Dl15  D1 0  cc C

o - - - 0.45 0.32 0.29 0.225 0.1708 0.1488 1.05 2.2

MATERIAL DESCRIPTION USCS AASHTQ

a Poorly Graded SAND SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 395 &~ 6 Sample No. G3M-93-O8X
"o Location: Ayer, MA D 20.022

Sta. BXG30820

Date: August 59 1993 As rec'd wX = 23.4

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICA L GROUP, INC. PSL -A01T



GRAIN SIZE DISTRIBUTION TEST REPORT

. 10107A~ 

i0

90 -

w 6
LA.

50

w
M 4 0

20

10
18!

0 1 -L : : -

200 100 10.0 1.0 0.1 8.81 0.001
GRAIN SIZE - mm

X, +3" X GRAVEL Y SAND X FINES
0 0.0 1.3 97.0 1.7

LL PI D8 5  D60 D~50 D38  D1  D10 c Cc

0-- 8.95 0.63 0.55 0.417 0.3058 0.2603 1.07 2.4

MATERIAL DESCRIPTION USCS AASHTO
0 Poorly Graded SAND SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3,5 & 6 Sample No. 38B-93-01X
o Location: Ayer, MA

Depth 3.0'- 5.08

Sta. BX380103
Date: August 5, 1993 As rec'd wX = 2.6

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL -017



GRAIN SIZE DISTRIBUTION TEST REPORT

0 -

ul 600-)

0~

266 100 10.0 1.0 0.1 0.01 0.16

GRAIN SIZE - mm

X, +3" X. GRAVEL Y. SAND % FINES
0 0. 25. 1 71.6 3.

LLL PI D85 D6 0 D50 D3 0 D15  D10 Cc Cu
0 -- 19.61 1.49 1.02 0.539 0.3137 0.2407 O.e1 6.2

MATERIAL DESCRIPTION USCS AASHTO
0 Poorly Graded SAND with Gravel SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3,5 & 6 Sample No. 38B-93-12X
0 Location: Ayer, MA

Depth 10.0'-12.0'

Sta. BX381210
Date: August 5, 1993 As rec'd w. = 2.6

GRAIN SIZE DISTRIBUTION TEST REPORT W
THE GEOTECHNICCAL GROUP, INC. SL -017



GRA IN SIZE DISTRIBUTLION TEST REPORT

100 TFCIHUG 19

90 -. '! il
"80 - -

50

CC.

w 4

0~

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE mm

Y.+. X GRAVEL % SAND % FINES
0 0.0 50.9 43.4 5.7

LL PI D8 5  D60 D5 0  D3 0  Dl1 5  D1 0  cc C11

0 - --- 19.82 10.64 5.15 0.836 0.3864 0.2148 0.31 49.5

I-5 ____________

MATERIAL DESCRIPTION USCS AASHTO
o Poorly Graded GRAVEL with San~d and Silt GP-GM---

Project No.: 06917-05 Remarks:
Project: Fort flevens SI Groups 3p5 &~ 6 Sample No. 38B-93-15X

SLocation: Ayer, MA

10 ,:illDepth 10.0'- 12.8'

Sta. BX381510
Date: August 5, 1993 ,As rec'd w= 2.6

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICGA L GROUP INC. SL - 017



GRA~IN SIZE DISTRIBUTION TEST REPORT

w60

50~

200 100 10.0 1.0 0.1 0.01 0.0
GRAIN SIZE -mm

S3" X GRAVELY.SNXFIE
01 0.0- 22.0 7. .

LL 1)__ 8 5  1D6o D50so D 15 hi D1 0  cc ____

0 - 8.22 0.87 0.65 0.401 0.2704 0.2199 0.84 4.0

MAEILDESCRIPTION USCS AASHTO

0 Poorly Graded SAND with Gravel SP j-
ProJect No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3v5 &~ 6 Sample No. 38B-93-18X
o Location: Ayer, MA Depth 5.0'- 7.0'

Sta. BX381805

Date: August 59 1993 As rec'd wX 2.6

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAZL GROUP9 INC. SL - 017



GRAIN SIZE DISTRIBUTION TEST REPORT
C!

100 , , -f S - [ECE[IY AUG I 11993

90

10

60 P-- ..

-21

"o Loto:IyrM

U 40

20 ... ,

10, ...

e200 100 10.0 1.0 0. p 0.01 0.3.1
GRAIN SIZE DImm

THE +3" %. GRAVEL GO SAP D INC FINES
0 0.0 38.3 57.9 3.8

[LL PI1 D85 D60 D50 D30 D15 131 I6 cc Cu

o -21.48 3.78 1.59 0.664 0.3443 0.2301 0.51 16.4

MATERIAL DESCRIPTION USCS AASHTO

0 Poorly9 Graded SAND with Gravel SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3p5 & 6 Sample No. 38B-93-19X
0 Locat ion: Ayer, MA

Depth 1.0'- 3.0'

Sta•. IX381901
S Date: Augus___t 5_9 1993 As rec'd w%. 3.5

GRAIN SIZE DISTRIBUTION TEST REPORT
11 THE GEOTECHNICAL GROUPii INC. SL - 017



GRAIN SIZE DISTRIBUTION TEST REPORT

- 4 ~ jCvt(JUG 1 11993

600

40

0 +

20 100- - 1.20.59 j 1.4?0.1 0.219 0.93 3.2

ILL PI D8 D60 D5 D-r D15 D1 cc CI

MATERIAL DESCRIPTION USCS AASHTO

o Poorly Graded SAND S

Project No.: 06917-05 Remarks:

Project: Fort Devens SI Groups 395 & 6 Sample No. 38B-93-21X
o Location: Ayer, MA D 4 6.,'

Deph 44'-6.0

Sta. BX382104

Date: August 5, 1993 As rec'd w% 3.5

GRAIN SIZE DISTRIBUTION TEST REPORT

TH GEOTECH. ICRA L GROUP INC. SL -F017



GRA IN SIZE DfISTRIBUTION TEST REPORT

RECEIVJAUG 1 11993

w 0
"LL ° N I I i

•-50 :'

w
C-)

20
0~

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

X . +3, X. GRAVEL Y. SAND X FINES

0 .0 7.0 91.5 1.5

LL PI1 85 D)60 _ D5 0  D3 0  D1 5  D1 0  cc Cu

__... 1.70 0.69 0.56 0.353 0.2226 0.1847 0.97 3.7

MATERIAL DESCRIPTION USCS AASHTO

0 Poorly Graded SAND SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3,5 & 6 Sample No. 38B-93-22X

0 Location: Ayer, MA
D~epth 1.0'- 3.0'

Sta. BX382201

Date: August 5, 1993 As rec'd w. = 2.4

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICCAL GROUP, INC. SL - 017



GRAIN SIZE DISTRIBUTION TEST REPORT

"- �- C[lfIVtiAUG 711993

g-4

998

70
ci-

30 : .. .

20

10 : :

200 100 10.0 1.0 0.1 0.01 0.
GRAIN SIZE - mmI . +3" X GRAVEL . SAND X. FINES

0 0.0 2.6 93.3 4.1

LL PI D8 5  D6 0  D35 D30 D15  D1 0  Cc Cu

o_-- 1.14 0.59 0.49 0.304 0.1888 0.1517 1.03 3.9

MATERIAL DESCRIPTION USCS AASHTO
0 Poorly Graded SAND SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3,5 & 6 Sample No. 38B-93-23X

o Location: Ayer, MA
Depth 3.0'- 4.0O'

Sta. BX382303

Date: August 5v 1993 As rec'd w. = 22.2

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL -017



GRA IN SIZE DISTRIBUTION TEST REPORT

- fj [ --AUG I 1 1993.
Sle~0 1: 11 H 1; 71 -t '. • •

860

-I.

(L

C-)

I X, +3.0 GRAVEL Y. SAND XFIE
S0.0 3.0 1 2.3

"LL P_ D85 D60  D50  D30  D15  D10  cc _ u

-- 0.65 0.37 0.31 0.228 0.1702 0.1543 0.92 2.4

MATERIAL DESCRIPTION USCS AASHTO

o Poorly Graded SAND S

Project No.: 0617-05

Project: Fort Devens SI Groups 3P5 & 6 Sample No. 38B-93-25X
o Location: Ayer, MA Depth 4.0'- 6.0'

Sta. BX382504

Date: August 59 1993 As rec'd wX 3.3
GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICGAE L GROUP. INC. SL -017



GRAIN SIZE DISTRIBUTION TEST REPORT

NEII[C! , AUG 1 i99ý
100 " • . •

L8

750

w 6

50
280 10 10 0: 1 0 0.1.100

! - GRVE i SN' % IE

L0 P1 D• D' D i ___ 1 0 I

+ +

o - --- 1.07 0.68 f0.60 0.457 0.3273 0.2570 1.19 2.7

MATERIAL D3ESCRIPTION USCS AASHTO
o Poorly Graded SAND0 SP

Project No.: 06917-05 Remarks"
Project: Fort D~evens SI Groups 3,5 84 6 Sample No. 38B-93-25X

o Loatin: yer MADepth 8.8'-18.8'

Sta. 1BX382588

Da&te: August 5, 1993 As rec'd w%. = 3.6GRAIN SIZE DISTRIBUTION TEST REPORT

THE Poor GedGROUP, INC. SL -P17



GRA~IN SIZE DISTRIBUTION TEST REPORT

4 IECithiAUG 1 11993

w 6

cc

0~

200 100 10.0 1.0 0.1 0.01 0.001

0 GRAIN SIZE - mm

+3'-uM X GRAVEL SAND % FINES

0 0.0 2.2 95.2 12.6

LL P___ D85__ D6 0  D50__ D3 0  D1 5  D1 0  cc C

____ ____ 8 0.45 0.38 0.264 0.194? 0.1554 -0.99 2.9

MATERIAL DESCRIPTION USCS AASHTO
o Poorly Graded SAND SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3p5 & 6 Sample No. 38B-93-26X
o Location: Ayer, MA

Depth 4.0'- 6.0'

Sta. BX3826004
Date: August 5, 1993 As rec'd wX 8.4

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. 1SL -01?



GRAIN SIZE DISTRIBUTION TEST REPORT

S• ,1 •f .tVi-AUG 1 11993
• '--• ! = CHP + 1100 . . .- -_-

70-

cc
w0 60
L-4

1- 50 .-

Li

00 1.1

GRAIN SIZE -mm

;,. +3AI XGRAVEL X SAND , FINES
o 0.0 1.5 595. 6 2.9

LL P. D85 D6 0  D50 D:30 D15 D1 0  cc __

O - - - 1.03 0.71 0.64 0.511 0.4032 0.3203 1.15 2.2

MATERIAL DESCRIPTION USCS AASHTO

a Poorly Graded SAND SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3Y5 $ý Sample No. 44B-93--O7X

0 Location: Ayer, MA

Sta. BX440715
Date: August 59 1993 As rec' d wX = 8.4

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAiL GROLIPP INC. SL -017



GRAIN SIZE DISTRIBUTION TEST REPORT

100 ~ ' ECFIV /AU 11 '993

90 -

80

w 60

U-

10 -

30 ?'

20

o, L
200 100 10.0 1.0 0.1 0.01 0.001

GRAIN SIZE - mm

%. +3_ % GRAVEL % SAND % FINES
0 _0.0 0.6 98.2 1.2

LL PI B8 5 D6 0  D]50 I)3-0 D15 D10 cc Cu

0-- .65 0.41 0.37 0.298 0.2559 0.2153 1.02 1.9

MATERI AL DESCRIPTION USCS AASHTO

0 Poorly Graded SAND SP

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3 s5 & 6 Sample No. 44B-93-39X

0 Location: Ayer, MA Depth

Sta. BX440909

Date: August 5, 1993 As rec'd w% = 4.7

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL -017



GRAIN SIZE DISTRIBUTION TEST REPORT

CC

100 . 9C VrA 111993
90

80 3: Ii
LL.

-50.

0-)

30

20 -

10 
-

200 100 10.0 1.0 0.1 0.01 0.
GRAIN SIZE -mm

X___+31__ X GRAVEL X' SAND X. FINES
0 ____ 0.0___4.0 _ 92.4 3.6

LL PI D85 _60 D50 D30* D1 5  Die~ cc_ ___

-- --- 1.53 0.6? 0.53 0.327 0.2014 0.1561 1.01 4.3_

MATERIAL DESCRIPTION USCS 1 AASHTO
0 Poorly Graded SAND SP

Project No.: 06917-05 Remarks:
Project: Fort Deverns SI Groups 3,5 & 6 Sample No. 44B-93-1GX
0 Location: Ayerp MA Depth 5.0'- 7.0'

Sta. BX441005

Date: August 5, 1993 As rec'd wX 4.7

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICrAL GROUP, INC. iSL -017



GRAIN SIZE DISTRIBUTION TEST REPORT

100 1fr . - ECFIVF"%AUG 11 I993-

90 - . i

30 "
W 60
z --

-r-50-

w 40

20 - 1 1 1

10.

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

X +3" X GRAVEL X. SAND X FINES
0 0.0 17.5 77.4 5.1

LL PI ID8 5  D6 0  D50 D3 0  D15  D10  Cc Cu

0 -- 5.43 1.55 1.00 0.435 0.2591 0.1654 0.74 9.4

MATERIAL DESCRIPTION USCS AASHTO
0 Poorly Graded SAND with Silt SP-SM

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3,5 & 6 Sample No. 44B-93-08X
0 Location: Ayer, MA Depth 9.0' -10.0'

Sta. BX440809

Date: August 5, 1993 As rec'd wX = 4.4

W GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL - 017



GRAIN SIZE DISTRIBUTION TEST REPORT

SR•lo.IVf'"AUG 1 1993L
100 -

70 I

S50

o 0.88.8 [38.6 69.

LL:1 D• D6  5  3  l 5  1 :__

o 2-0 100 - 0.11___ 1.0 ____.1 0.01_ 0.

MATERIAL DESCRIPTION USCS AASHTO

o SILT with Sandy ML

Project No.: 86917-85 Remarks"
Project: Fort Devens- SI Groups 3,5 8• 6 Sample No. G6M-93-12X

lo Location: Ayer, MA
D•ept h 15.0'-1?.0'

Sta. 3XG61215
Date: August 5, 1993 As rec'd w%. = 4.4

GRAIN SIZE D)ISTRIBUTION TEST REPORT 0
THE GEOTECHNICAiL GROUP, INC. SL -017



G3RAIN SIZE DISTRIBUTION TEST REPORT

SA

w

2018 1011 10.01 1.0 0.1 0.01 0.001
GRAIN SIZE -mm

Y.I 3-0I % GRAVELY.SNXFIE

LL PI D85  1360  D50i D3 0  D15 Dio cc_ __

Oj - -- -- 1.76 0.41 0.29 0.106_______

MATERIAL DESCRIPTION USCS AASHTO

o Silty SAND SM

Project No.: 06917-05 Remarks:

Project: Fort Devens SI Groups 395 & 6 Sample No. 50B-93-14X

o Location: Ayer, MA Depth 0.0'- 2.0'

Sta. BX501400

Date: August 5, 1993 As rec'd wX =9.85 GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAiL GROUP, INC. SL-1



GRAIN SIZE D1ISTRIBUTION TEST REPORT

R i AUG1 i993.

90 - -- i

70 -

LL

~50~

w 40

30--

20 -

0.
200 10Or 10.0 1.0 0.1 0.01 0.00 1

GRAIN SIZE -mm

x +3 GRAVEL Y~SAND X~ FINES
.28.8 71.2

LL PI D8 D60  D5 D3 0  D15 D10  C '
0 -1 -0.12

MATERIAL DESCRIPTION USCS AASHTO
0 SILT ML

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3,5 & 6 Sample No. 5OB-93-14X
0 Location: Ayjer, MA Dph20-40

Sta. BX501402
Date: August 5P 1993 As 1. ec'd w = 26.4

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICgAL GROUP, INC. SL - 017



GRA IN SIZE DISTRIBUTION TEST REPORT

E C E t IVtLu AUG 1 11994
100

90 -d 
I

7G0 R-IN-SIZE--

50 8 5  : D f D 5  1  CC

ul 40 "''

O~RI SILT wihSmdM

Pj N.: 0.035.8 emks

Project: Fort Devens SI Groups 3,5 & 6 Sample No. SOB-93-14X
o Location: Ayer, MA Depth 4.0'- 6.0'

Sta. BX501404
Date: August 5, 1993 As rec'd wX = 26.2

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICGL GROUPE INC. SL - F017



GRAIN SIZE DISTRIBUTION TEST REPORT
S diAUG 1 199i

"80 - - -•

w 60

50 .

4 0

:30 - - iI

10 -. :"

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

% +3" % GRAVEL % SAND %'. FINES -

0 0.0 0.0 41 .22 58.8

LL PI .3851 D6 0  D5 0  Dl3 0  f'15 JD 1 0  Cc Cu

0 - -- 0.12 0.08____t________

MATERIAL DESCRIPTION USCS AASHTO
0 SILT with Sand ML

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3,5 & 6 Sample No. 50B-93-14X
o Location: Ayer, MA Depth 10.0'-12.0'

Sta. BX501410
Date: August 5, 1993 As rec'd w% = 24.8

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL - 11



GRAIN SIZE DlISTRIBLITION TEST REPORT

j AU I I- :

zz

LL.

20

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE mm

S.+3-" X GRAVEL Y SAND X FINES
0 0.0 0.0 35.8 164.2

_LL PI 1)85 D60 I50 Dfg ] 15 D10  Cc Cu0 -- 0.12

MATERIAL DESCRIPTION USCS AASHTO
0 SILT with Sand ML

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3P5 & 6 Sample No. 5OB-93-14X

o Location: Ayer, MA
iDepth 6.0'- 8.0'"

Sta. BX501406

Date: August 5, 1993 As rec'd wX = 26.4

W GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL -01?



GRAIN SIZE DISTRIBUTION TEST REPORT
.MECEIVtYAUG 11 I99:;

90

70 -

60.
40 1w 4 -- i -!

0~

2600 100 10. 1.0 0.1 0.01
"GRAIN SIZE mm

X~ +3" X~ GRAVEL . SAND X FINES
40 0.0 4..6 52.4

LL PI D85  D60 DD .. 0  D 15  _ _0 CC _"

-- -- -- 0.13 0.08__ _ _ _ _ _ _ _ _ _ _ _

MATERIAL DESCRIPTION USCS 1 AASHTO

a SILT Wi-th Sand ML

Project No.: 06917-05 Remarks:

Project: Fort flevens SI Groups 3,5 & 6 Sample No. 50B-93-14X
o Location: Ayer, MA .

Sta. BX501408

Date: August 5 1993 As rec'd w. = 25.8

GRAIN SIZE DISTRIBUTION TEST REPORT

TH GEOTECHNICA L GROUP, INC. SL - .17



GRAIN SIZE DISTRIBUTION TEST REPORT
C -- , •,~~~~ 1,VF U t. -tz•

,, ... 60.• . ..

w 4-

30

a-7

10.

200 100 10.0 1 .0 0.1 0.01 001
GRAIN SIZE-mm

: +3" X GRAVEL Y. SAND X FINES
0O . 2.3 63.1 134.6

LL P1 8 D6 0 D51.7 D-r0 D 5  D 0  cc CI
O -- 0.-7 - 6.14 0.11

MATERIAL DESCRIPTION USCS AASHTO
0 Silty SAND SM

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3v5 &4 6 Sample No. 56B-93-11X

0 Location: Ayer, MA .

Sta. BX501105

flate: August 59 1993 As rec'd w = 11.1

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICL GROUP, INC. SL -. 17



GRA IN SIZE DISTRIBUTION TEST REPORT

100__

90

-60.

50 -.

W

w 40-

30 --

20

10

200 100 10.0 1.0 0.1 0.01 0.0
GRAIN SIZE - mm

O +3AI X. GRAVEL Y. SAND % FINES
0.0 0.1 52.4 47.5

LL PI DI85 _60 _ D5 0  D3 0  D1 5  D1 0  Cc Cu
0 -0.13 0.09 0.08

MATERIAL DESCRIPTION USCS AASHTO

0 Silty SAND SM

Project No.: 06917-05 Remarks:
Project: Fort fevens SI Groups 3,5 & 6 Sample No. 50B-93-11X

o Location: Ayer, MA Depth 11.0'-12.0'

Sta. BX501110

Date: August 5, 1993 As rec'd w% = 22.0

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL - 017



GRAIN SIZE DlISTRIBUTION TEST REPORT

d4 f (C Fr AUG 11 i99,

•- Il

100

ow .6.2

ti l

O 200 100 10.8 0.4 0.0.090 1 0.01 0.001
GRAIN SIZE -mm

% .+3-0 % GRAVEL Y . SAND %. FINES
0 0. 0 1.0 72.0 27.0

0 -- 0.87 0. 41 0. 29 0. 090

MATERIAL DESCRIPTION USCS AASHTO

0 Silty SAND (some organics) SM

Project No.: 06917-05 Remarks:
Project: Fort Devens SI Groups 3p5 & 6 Sample No. 21B-93-01X
o Location: Ayerv MA

Depth 1.2'- 1.6'

Sta. BX210101

Date: August 5, 1993 As rec'd w. = 26.4

GRAIN SIZE DISTRIBUTION TEST REPORT

THE GEOTECHNICAL GROUP, INC. SL -017



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

w Cu w

100 •o e N - mo

90,

w

so I
aO q

70

LUJ

' .-

r: 50
Li

Uw

LU 40
CL

30

20

200 100 10.0 1.0 0.1 0.01 0.0
GRAIN SIZE - mm

Y~ GRAVEL % SAND % Y SILT I 4CLY USCS ___P

0.0 0.0 6e.1 J 31.9 SM

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches numberf
sixze six *BXG6 2036

10 100.0 Tan
20 100.0 Clayey
40 99.9
60 97.5

140 53.2
200 31.9

SoGRAIN SIZE
D6 0  0.12
D30

Die _Remarks:

COEFFICIENTS Sieve analysis only

Cu

Project No.: 06917.13

ABB Environmental Project: SAS0 Phase III SI

Services, Inc. Date: 3/27/95 Data Sheet No.



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

C CU Cc0t- - - N C•

W C uCs- - mv

80

70

a 60

750LJ

,,'U 40

60

30

20

10

200 too 10.0 1.a 0.. 0.01 0.001
GRAIN SIZE - mm

%" GRAVEL % SAND I SILT %. CLAY USGS LL P

*1 0.0 0.0 j 4. 26.0 SM

SIEVE PERCENTFINER SIEVE PERCENT FINER Sampl~e information;
1 ne~te number
size a Ize *BXGG 2036

10 100.0 Tan
20 100.0 Clayey
40 99.5
60 ~91.8

140 42.4

a><I 
GGRRPIN 

_SIZE .
-2 .

D6 0  0.14
D30 0.0 9

COEFFICIENTS Sieve analysis only

C010.0Ta

Cu

C 1I. Cla e

Project No.: 06917.13

RN EProject: S50 Phase III SI

Services, Inc. Date: 3/17/95 Data Sheet No.



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

C; C;C

100 N -M -
N00.- - m -m -

90

80 : :'

70

H-4

z 50.

U 40
CL

30

20 "-: :

20

280 t10 10.0 1.8 0.1 0.01 0.
GRAIN SIZE - mm

1 % +3" % GRAVEL % SAND % SILT I Y.CLAY USCS LL PI
* 0.0 0.0 83.5 16.5 SM ,,

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inche number

a , 0 e 0 *BXG6 2030
4 100.0 Tan

10 100.0
20 99.8
40 * 99.0
60 88.0

140 29.9
GRAIN SIZE 200 16.5

D6 0  0.16
D30 0.10
Die Remarks:

Cuc COEFFICIENTS Sieve analysis only

C- I

Project No.: 06917.13
ABB Environmental Project: SA50 Phase III SI

Services, Inc. Date: 3/27/95 Data Sheet No.



PARTICLE SIZE DISTRIBUTION TEST REPORT

"4 V C C U CO0 C 0 1
-~~I - CM- WS

S 100 .j M N -• -•m * . .

90 ,

80 -

Li

60 -

z: 5 0

Li

CY-
L 40 -

30 -

20 -

0
200 100 10.0 1.0 0.1 0.01 0.001

GRAIN SIZE -mm_______I% GRAVEL % SAND + % SILT % CLAY USGS LL PI

0.0 0.0 81.9 18.1 1 M
SIEVE: PERCENTFINER SIEVE PERCENT FINER Sample information:
inche, n. Int

sze" ___ sz 0 *BXG6 2028

10 100.0 Tan
20 100.0
40 99.6
60 i 93.4

140 38.4
___1 __ 200 18.1

GRAIN SIZE

D0 0.14
D .0 0.09 1.9 18.I SM

D '. Remarks:

1010 .

COEFFICIENTS Sieve analysis only

Cui

Project No.: 06917.13

ABB Environmental Project: SS50 Phase III SI

SevHs I...Date: 3/27/95 Data Sheet No.



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

CC C
I N - t - N

100 M f mN -Nm

90 l I

70

6 60 -

50
LI

Li 40
C-

20 -

10 1 : 1 1: :

0.
288 100 10.0 1.0 8.1 0.81 0.

GRAIN SIZE - mm

. +3 .% GRAVEL % SAND %. SILT %. CLAY USCS LL PI_
S0.0 0.0 27.5 72.5 ML

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches numbe r

Iesize _ _ , B3XGG 2822
20 100.8 Tan
40 100.0 Clay•y
60 99.9

140 94.2
200 72.5

GRAIN SIZE

D 6 0

D30
D1i Remarks:

COEFFICIENTS Sieve analysis only

C1
C uI

Project No.: 06917.13

ABB EnvironmentaI PProject: SA50 Phase III SI

Services, Inc. Date: 3/28/95 Data Sheet No.



PARTICLE SIZE DISTRIBUTION TEST REPORT

r. C CK CQ

100 • N ~ m l ** ** **
f" :u M -M Cu

70

UY-

LAJw

60
: 5 :

20 :

1 01 1' 1 1 : 1 1

260 1to 160. 1.0 0.1 0.61 0.001
GRAIN SIZE -mm

% +3" % GRAVEL % SAND % SILT I ×CLAY USCS LL PI
0.0 0.0 86.0 14.0 SM

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inche, numboi

,Ize •__ .ze • 9BXG6 1958
10 160.0 Tan
20 99.8 Clayey
40 99.3
60 , 92.2

140 30.0
200 14.0

GRAIN SIZE
D6 0  0.16
D3 0  0.10
D1 0  IRemarks:

COEFFICIENTS Sieve analysis only

C I

A E Project No.: 06917.13
EABBD EnvironmentaI Project: SA50 Phase III SI

Services, Inc. Date: 3/28/95 Data Sheet No.



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

C C. flA co to V
0 .- . •

80 M - -0

70

z o 50: !Illi ll
.L. "40

CLA

20

0

200 1.o 10.0 1.0 0.1 0.01
GRAIN SIZE - mm

% +3" % GRAVEL % SAND %. SILT %. CLAY USCS LL PI
0.0 0.0 80.6 19.4 SM

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information;
inches number

.. __ ,ize _ _BXG6 1950

10 100.0 Light Brown
20 98.0 Clayey
40 97.7
60, 94.5

140 39.4
200 19.4

GRAIN SIZE

D60 B0.15
3 0.09

Die 1Remarks:

CuýJ COEFFICIENTS Sieve analysis only
CI

Cu

AHB nvionmetal Project No.: 06917.13
ABB EnvironmentalS Phase III SI

Services, Inc. .Date: 3/29/95 Data Sheet No.



PARTICLE SIZE DISTRIBUTION TEST REPORT
%

10 a N Cu- -M -n -

100 '• - m, ,o

930

80 -

70 -

LUJ

P-4 6 0

z50.
LUJ

wU 4 0

10 -

. 0.

200 100 10.0 1.0 0.1 0.01 0.001
GRPIN SIZE mm

% +3" % GRAVEL % SRND % SILT I CLAY USCS LL P1
0 0.0 0.0 80.3 19.7 SM

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample informationi:
sizeh mumber

_____ size ___ __ BXG6 1948
10 100.0 Tan
20 100.0
40 99.9
60 95.4

140 38.4
____200 19.7

GRAIN SIZE

D 0.16..

D10  ___jRemarks:
COEFFICIENTS Sieve analysis only

EProject No-- 06917.13

ABB .x~vonmeta1 Project: SASO Phase III SI

Services, Inc. Date: 3/2/95 Data Sheet No. -



PARTICLE SIZE DISTRIBUTION TEST REPORT
5

100 I. *-

830

70

wI

I-I

LA.

z 50

U
20 -. - ''

Lj 40

10 - - .,.,

0 .-
200 too 10.0 1.0 0.1 0.01 0.

GRAIN SIZE - mm

% +43" % GRAVEL %~ SAND % SILT % CLAY USCS LL PI

* 0.0 0.0 -42.2 +57.8E ML

SIEVE PERCENT FINER SIEVE PERCENTFINER Sample information:
inches number
size _ _ _ _ _ _ size __ _ __ _ *BXG6 1924

10 100.0 Tan,
20 10.0o~ Clayey
40 100.0
60 99.9

140 88. 2
S ,, 200 57.

GRAINSIZE

D60  0. 0_ _ _ _ _ _

D30

Prjc No. 06917.1

010 Remarks:;i I '

ABB~~~~~~~ Eniomna Proect SI0PaeII

e I n

Project SIZE- Phs IS

S icervcenumb at:er7/5 at"h't o



PARTICLE SIZE DISTRIBUTION TEST REPORT
'W CU M

1 0 0 •n - -

90

za i a

LJ !

20

60 U .L I I I IrS - , . -

288 180 18.8 1.8 8.1 8.81 0.081
GRAIN SIZE - mm

% +3" % GRAVEL % SAND % Z SILT % X CLAY USCS LLtP

0 . . 79+2.1 SP

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches number"
sIze si ,ze O *BXG6 1848

4 100.0
10 100.0
20 99.8
40 ,98.1
60 93.5

_ 140 38.4
GRAIN SIZE 200 2.1

D60 0.13
D 0 0.1.0__ _ _ _ _ _ _ _ _ _ _

D10  0.08 Remarks:

COEFFICIENTS Sieve analysis only

0.871

Project No.: 06917.13

ABB Environmental Project: SA50 Phase III SI

Services, Inc. Date: 3/28/95 Data Sheet No.



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

c •

SC C ' 0 a

90 w

830

70 -

z50

ui 40

30

20

10

ITT70

200 100 10.0 1.e 0.1 0.01
GRAIN SIZE - mmI 3 GAE % SAND % SILT %/ CLAY U SCS LL P1
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LEVEL 3 ANALYTICAL DATA (IRDMIS)
SITE INVESTIGATIONS

GROUPS 3, 5, & 6 STUDY AREAS
FORT DEVENS, MASSACHUSETTS

The attached diskette contains chemical data downloaded from the USAEC IRDMIS
database in January 1996. The data were taken from the "CHEM" and "CHEM2"
database tables and were compressed using LHA compression shareware (Version 2.11)
as self-extracting files. This diskette contains two compressed files:

* 356DATA.EXE - data from all regular (non-QC) samples
* 356CQC.EXE - all QC data for rinsate blanks, trip blanks, and

MS/MSD samples, as well as surrogates

Instructions for access:

1) Copy both files onto a hard drive. Approximately 22 megabytes of free
disk space are required.

2) Type the name of the file to be decompressed (e.g., "356DATA").

3) Import the resulting dBase IV files (*.dbf) into any database program to
access/process the data.

In order to understand the meaning of many of the fields present in the database files, it
will be necessary to have access to the USAEC "IRDMIS Data Dictionary." Contact
Potomac Research, Inc. at Aberdeen Proving Ground, MD at 1-410-679-7885 to request
the latest version.
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O MEMORANDUM

Date: June 17, 1992

From: Rick Allen

To: Ben Rice

Subject: Geophysical Surveys
Fort Devens, Massachusetts
Contract No. DAAA15-91-D-0008, Task Order No. 2
Base Landfill / Moore Army Airfield

INTRODUCTION

The purpose of this technical memorandum is to describe the geophysical surveys which
took place at the Fort Devens North Post Landfill (Landfill No. 5) and Moore Army
Airfield. The North Post Landfill, designated SA (Study Area) 9 and is part of the Group
5 Study Areas. The Moore Army Airfield fueling sustem has been designated SA 50 and
is part of the Group 6 Study Areas. The purpose for these investigations was to

* o delineate the actual limits of the landfill and provide insight into the nature and
distribution of the landfilled materials;

o identify the location of two 25,000 gallon fuel tanks at the airfield and all piping
associated with the World War II aircraft and truck-fueling systems; and

o assist in the placement of test pits, surface soil sampling and groundwater monitoring
wells at both locations.

Several geophysical techniques were employed during this field effort. These include
magnetometry, terrain conductivity, ground penetrating radar, and metal detector. A Site
Plan showing the general areas of these investigations is presented as Figure 1.

SCHEDULE

The geophysical survey took place between April 27 and May 21, 1992.
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'PERSONNEL

The following ABB-ES personnel participated in the geophysical survey:

o R. Allen
"o S. Calkin
o D. Lovejoy

SURVEY CONTROL

All survey work at the Landfill and Airfield was conducted along a survey grid except for
screening surveys intended to assist in the placement of test pits, surface soil sampling and
groundwater monitoring wells. Survey grid nodes (50- by 50-feet or 100- by 100-feet) were
established with a compass and cloth measuring tape using landmarks as reference points.
Field sketch maps showing the relationship of grid nodes to landmarks were made at each
site.

FIELD TECHNIQUES

The geophysical techniques used during this investigation are described below.

Magnetometer Survey

Magnetometers are used routinely for locating repositories of buried (drummed) wastes.
Locating and quantifying these materials is essential to any remediation effort, and
magnetometer surveys can provide an extra measure of safety to those personnel involved
in the clean-up activities.

The earth's magnetic field is modified locally by both naturally occurring and manmade
magnetic materials. The total field of the earth has a value which varies from approximately
30,000 to 60,000 gammas, depending on location: the total field value is approximately
30,000 gammas at the equator and 60,000 gammas at the poles. One can obtain the
absolute value of the total earth's field intensity to an accuracy of 1 gamma or better. In
the field, the operator should be aware of sources of high magnetic gradients such as would
be caused by power lines, buildings, and any large iron or steel objects. If a total field
survey is being conducted, base station readings should be taken frequently (every 30
minutes to 1 hour) to provide a check on any diurnal variations and magnetic storms that
may occur during a survey. Typically, diurnal variations will not exceed a few tens of
gammas.

Vertical gradient measurements involve the simultaneous acquisition by two sensors of two
values of the total field. For this study, an EDA Omniplus Vertical Gradiometer was used.
The sensors are mounted on a staff that is held vertically during a measurement. A known
distance (in this case ½ meter) separates the sensors on the staff. The upper sensor is 8 feet
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above the ground when a measurement is taken. This instrument records all data in an
internal memory which can be transferred in the field to a PC for evaluation and data
processing. The vertical gradient value is derived by obtaining the difference between the
total field values of the lower and upper sensors divided by the distance between them.

Vertical gradient measurements are more sensitive to the presence of near-surface metal
objects than total field values alone and are not subject to diurnal magnetic variations
because any variation affects the two sensors on the magnetometer sensor staff equally.

Terrain Conductivity Measurements

Terrain conductivity surveys are used in mineral exploration for tracing conductive ore
bodies (e.g., massive sulfides). They are also used for tracing conductive contaminant
plumes in groundwater, since leachate from municipal landfills tends to be much more
conductive than naturally occurring groundwater. Accordingly, the shape and extent of a
plume can be studied with terrain conductivity surveys.

Data acquisition is more rapid than in conventional, galvanic, earth resistivity surveys.
However, interpretation of conductivity data to yield a layered-earth solution is less
dependable than with conventional earth resistivity. Two instruments commonly used in
terrain conductivity surveys are the EM-31 and EM 34-3, both manufactured by Geonics,
Ltd., in Mississauga, Ontario.

Field measurements may be recorded on a digital data logger, which is capable of recording
simultaneously both the real and imaginary components (quadrature phase and in-phase
components) of a measurement. The quadrature-phase component gives the ground
conductivity value in millimhos per meter. The in-phase component, used also for
calibration, is significantly more sensitive to metallic objects and hence is useful for looking
for buried tanks and drums, among other things. Data from the in-phase component may
be thought of as being equivalent to a metal detector survey.
The apparent conductivity value is comprised of the sum of the contributions from each
layer that is "sampled" by the transmitter-receiver array. The volume (and therefore the
depth) of earth materials sampled increases with increasing separation between the
transmitter and receiver. The separation is fixed with the EM-31 (3 meters) but is
operator-selectable with the EM 34-3 at 10, 20, or 40 meters.

Ground Penetrating Radar Survey

The GPR technique uses high frequency radio waves to determine the presence of
subsurface objects and structures. Energy is radiated downward into the subsurface from
an antenna that is pulled slowly across the ground at speeds varying from about 0.25 to 5
mph, depending on the amount of detail desired and the nature of the target., The radio
wave energy is reflected from surfaces where there is a contrast in the electrical properties
of subsurface materials. These surfaces may be naturally occurring geologic horizons (e.g.,
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soil layers, changes in moisture content, voids and fractures in bedrock) or manmade (e.g., l
buried utilities, tanks, drums).

The reflected energy is processed and displayed as a continuous strip chart recording of
distance versus time (where time can be thought of as proportional to depth). The depth
of penetration of a GPR system is highly site-specific, and depends on the soil types at the
site (clean sands are best), moisture conditions (dry is best), and the frequency of the
antenna (the lower the frequency, the deeper the penetration, and the less the resolution
capability).

Typical applications for GPR include delineating the boundaries of buried hazardous waste
materials and the perimeters of abandoned landfills; finding steel reinforcement bars and
voids in concrete structures; and locating and mapping underground storage tanks and other
buried utilities.

Metal Detector Survey

Metal detection techniques are often used in hazardous waste and related studies to map
the edges of trenches where hazardous materials may have been disposed in drums or other
metallic containers, to trace underground utilities, to locate buried tanks, and to quickly
screen large sites where metallic deposits are known or suspected. Once a general site
screening has been performed, investigators are in a better position to formulate a strategy
for additional exploration techniques, as appropriate.

A metal detector responds to the electrical conductivity of metal targets. The conductivity
of such targets usually contrasts sharply with that of the medium surrounding them (air or
soil). Although there are many different types and configurations of metal detectors, all of
them consist of a transmitter and receiver. The transmitter creates an alternating (primary)
magnetic field about the transmitter coil which is balanced, or nulled, in the receiver coil
to cancel the effect of the primary field in the transmitter. When the transmitter is in the
vicinity of a metal object, eddy currents are induced to flow in that object by the primary
field generated by the transmitter. These eddy currents produce a secondary magnetic field
which interacts with the primary field upsetting the existing balance (null) condition resulting
in an output, normally to a meter or audio signal, or both.

RESULTS

The results of the geophysical surveys at the Fort Devens North Post Landfill (Landfill No.
5, Group 5 Study Areas, SA 9) and Moore Army Airfield (Group 6 Study Areas, SA 50) are
discussed below.
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. North Post Landfill - SA 9

Geophysical surveys at the North Post Landfill began on May 4 and were completed on May
6, 1992 (Figure 2). The surveys consisted of simultaneous magnetic and terrain conductivity
measurements on a 20- by 20-foot grid which covered approximately 16 acres. A total of
1810 measurement stations were established.

An EDA OmniPlus Gradiometer (a proton precession total field magnetometer with
gradiometer option) and a Geonics EM31 DL' terrain conductivity meter comprised the
instrumentation used.

The results of the survey are presented as a field sketch maps, Figures 3A and 3B, and
contour maps, Figures 4, 5, 6, and 7. Figures 4 and 5 are the vertical gradient contours and
total magnetic field contours from the magnetic survey. Figures 6 and 7 are the quadrature
(conductance) and inphase contours from the terrain conductivity survey.

The interpreted limits of disposal at the landfill have been superimposed over the four
contour maps for comparison. The area of the landfill thus defined is approximately 6.2
acres.

Moore Army Airfield - SA 50

* Geophysical surveys at the Moore Army Airfield, SA 50, began on April 27 and were
completed on May 20, 1992. The surveys consisted of magnetic and ground penetrating
radar surveys to identify the location of two 25,000 gallon fuel tanks and all piping
associated with the World War II aircraft and truck-fueling systems. The surveys were also
intended to assist in the placement of test pits, surface soil sampling and groundwater
monitoring wells at selected locations.

A 50- by 50-foot measurement grid was established in the approximate vicinity where old
engineering drawings indicated the location of the two 25,000 gallon fuel tanks (Figure 8).
Magnetic vertical gradient measurements were made on a 10- by 10-foot grid within the 270-
by 300-foot survey area (Figure 9). The magnetic vertical gradient contours are presented
as Figure 10.

ABB-ES concludes that the two tanks have been removed, although the magnetic anomaly
centered at (X-=200, Y=210) may reflect metal debris and piping left in place following
tank removal.

la Polycorder digital Data Logger recorded both quadrature and inphase components
of the induced magnetic field. The quadrature phase is linearly related to the conductivity,
whereas the inphase component is more sensitive to the detection of buried metal objects.
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Based on magnetic information, a GPR survey was concentrated in an area defined by
(X= 130 to X=250, Y=200 to Y=280). Several of the GPR recordings made in this area
(the locations for all traverses made are shown on Figure 9) indicate the presence of a
possible excavation (a data sample is given as Figure 11 [Line 21]).

With the GPR data, ABB-ES verified the accuracy of the engineering drawings and mapped
the indicated piping in several locations. The ground trace of existing piping was mapped
in the field at the time of the survey. Piping was also mapped between the aircraft fueling
pit boxes located along the northern edge of the grassy strip north of the east-west runway.

In addition to the work described above, approximately 27 prospective drilling locations
were screened at various locations around the airfield for Sites SA 30, SA 31, SA 47 (also
located on and around the airfield), and SA 50. The screening was accomplished by
completing 2 or more GPR traverses over the exploration to determine if subsurface
obstacles were present. ABB-ES uses GPR screening routinely as a supplement to as-built
utility drawings and has found it invaluable for preventing damage to utilities and injury to
personnel.
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TABLE 1.
DAILY LOG OF FIELD ACTIVITIES

DATE ACTIVITY

Monday Mobilize crew (2) from Portland, ME to Ft. Devens, MA; proceed to
04-27-92 Moore Army Airfield, brief site walk. Objective: locate 2 25,000 gallon

UST's under field, associated fill lines. Lay out magnetic grid, start
magnetic survey a.m. GPR survey p.m. at east end of SA 50 near top of
slope 150 to 200 feet west of tank car unloading station; GPR profiling
also at south end of site near aircraft fueling pit boxes; also GPR in
central portion of mag grid - appears to be an excavation near where
tanks were supposed to have been. Lay out additional magnetic grid 100
ft north and west of a.m. magnetic survey.

Tuesday Additional magnetic survey at Moore Army Airfield. Complete grid laid
04-28-92 out day before.

Proceed to Site 43Q, soccer field. Use metal detector for quick
reconnaissance screening; located several MD anomalies, ran GPR over
them. Set up magnetic grid over much of site. Started magnetic survey
p.m. Initial results - no UST's.

Proceed to Site 43R (adjacent to and northeast of Site 43Q). Lay out
magnetic grid and complete magnetic survey. Appears to be possible old
building foundation/UST near SE comer of field.

Proceed to Site 43B, two GPR traverses over old concrete foundation -
appears to be an excavation, no UST.

Site walk to Site 43C, fuel dispensing unit.

Wednesday Arrive Site 43R. Lay out GPR grid in SE corner of grid where large
04-29-92 magnetic anomaly mapped after data contoured. Appears to be a UST

15 to 18 feet long (marked and flagged).

Proceed to Site 43Q, soccer field. Extended magnetic grid 150 ft west of
previous coverage. Finish magnetic survey.

Proceed to Site 43C. Located and mapped one tank between island and
Building 3541.

Proceed to Site 43B, lay out magnetic grid, finish magnetic survey, run
GPR survey over magnetic anomaly - does not appear to be any UST
here.

* Proceed to Site 43N. Locate tank with metal detector and map with
GPR. Plan to do limited magnetic survey tomorrow.



Thursday Arrive Site 43N. Lay out magnetic grid, finish magnetic survey, complete
04-30-92 several GPR traverses to preclude possibility of additional tank.

Proceed to Site 43Q, soccer field. Completed several GPR traverses
with moderately high magnetic anomalies. No UST's identified.

Proceed to Site 43H, motor pool. Completed GPR survey (5-foot grid
both directions. Located one target parallel to Building 602 - does not
appear to be UST.

Proceed to Site 431 near Building 603. Completed GPR survey, 3 foot
grid, both directions, did not identify UST.

Proceed to Site 43G near Building T-2009. Completed GPR survey, 3
foot grid, both directions, did not identify UST.

Proceed to Site 43S, near signal training area, lay out magnetic grid (will
complete magnetic survey tomorrow).

Friday Complete magnetic survey at Site 43S.
05-01-92

Proceed to Site 43D. Mapped 2 UST's (under cyclone fence near
dumpster).

Proceed to Site 43K. Mapped 1 UST adjacent to Building 2514.

Monday Arrive at Base Landfill, lay out survey grid, start magnetic/EM31 survey
05-04-92 (20 by 20-foot grid).

Tuesday Continue magnetic/EM31 survey at Base Landfill.
05-05-92

Wednesday Continue magnetic/EM31 survey at Base Landfill. Complete survey in
05-06-92 p.m. Lay out baseline with wooden stakes and orange flagging.

Thursday R. Allen arrived at Base landfill in a.m. Met D. Pierce, J. Snowden, B.
05-14-92 Rice. R. Allen mapped perimeter of landfill (based on magnetic/TC

data) with pin flags. Marked four potential test pit locations with triple
pink flags at (X= 1100,Y-= 1140), (X= 1100,Y= 1300), (X= 1160,Y= 1470),
and (X-=930,Y = 1800).



* Tuesday R. Allen meet D. Pierce at Site 43J. Doug showed R. Allen Site 43J,
05-19-92 Site 43A, Building T-1422 (for gate key to Site 43A).

GPR survey at Site 43J, possible UST in front of hazardous waste
storage buildings; mapped UST.

Used Metal Detector at Sites 43C, 43R (near soccer field), 43N to test
effectiveness of MD for screening for UST's where GPR previously
mapped UST's - very effective.

Arrive Site 43A, start MD screening. Railroad ballast near tracks very
"metallic", no penetration with GPR either. Screened entire site with
MD (traverses 3 to 5 feet apart). Mapped four MD anomalies, used
magnetometer to check each anomaly, used GPR to check two
anomalies where high mag gradients. No apparent UST's based on
GPR, but penetration limited; will do magnetic grid on one anomaly
tomorrow.

Wednesday Arrived at Site 43E (bank parking lot) early a.m. Screened parking lot
05-20-92 with MD, located an anomaly. Mapped UST in this location with GPR,

marked axis of UST (near Building 2020).

Returned to Site 43A. Lay out mag grid, complete 10-foot grid over 50
by 100 area along Cook Street. Completed several GPR traverses with
120 MHz antenna. No apparent UST.

Arrived Building 3713. D. Pierce pointed out locations for borings -01X,
-06X, -05X, -02X, -03X, -04X, and -07X. Will complete later.

Arrived Moore Army Airfield to map a number of borings for Sites SA
30, SA 31, SA 47 and SA 50. Screened approximately 27 locations.

Thursday Arrive Building 3713. Meet with Vin Rivard to obtain gate key to access
05-21-92 maintenance yard. Cleared location for -04X. Then cleared -01X, -06X,

-05X, -03X, -07X, and -02X. Departed Ft. Devens at 1040.
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VERTICAL GRADIENT CONTOURS - BASE LANDFILL
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TOTAL (MAGNETIC) FIELD CONTOURS - 8ASE LANDFILL
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QUADRATURE PHASE CONTOURS - BASE LANDFILL
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IN PHASE CONTOURS - BASE LANDFILL
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VERTICAL GRADIENT CONTOURS
MOORE ARMY AIRFIELD

FORT DEVENS, MASSACHUSETTS
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REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738
PageI

Client: ABB ENVIRONMENTAL Contact: DOUG PIERCE

REVET Account No.: D1207 Location/PO: FORT DEVENS/P.N. 6917-05

Date Received: 04/07/92 Matrix: Water

Method: Total Coliform -303 Analysis Date: 04/07/92

FecaL CoLiform -909

QC Dept: -~ D2.~/ ate: L jL/ 4.
Quality Control Office

Total Coliform Fecal Coliform
Date Results, Results,

REVET ID Client ID Sampled org/100 ml orq/100 ml

1227 D-1-1 04/07/92 0 0

1228 D 0-1-2 04/07/92 0 0

*



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street
Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738 P

Page

Client: ABB Contact: D. Pierce

REVET Account No.: D1472 Location/PO: Fort Devens/06917-04

Date Received: 07/14/92 Matrix: Water

Method: Total Coliform -SM 9222 B

Fecal Coliform -SM 9222 D

OC Dept:_ . ,, Date: -_,_ ____

Quality Cont'roL Office

Total Coliform Fecal Coliform

Date Results Results

REVET ID Client ID Sampled org/100 ml org/100 mt

2894 G5M-92-02X 07/14/92 1 0

2895 G5M-92-O1X 07/14/92 20 0

2896 WWTMW-08 07/14/92 0 0 0



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street
Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738
Page1

Client: ABB ENVIRONMENTAL Contact: DOUG PIERCE

REVET Account No.: D1470 Location/PO: FORT DEVENS/06917-04

Date Received: 07/13/92 Matrix: Water

Method: Total Coliform -SM 9222 B

Fecal Coliform -SM 9222 D

QC Dept:. 6~% . Date:___
Quality Control Office

Total Coliform Fecal Coliform

Date Results Results

REVET ID Client ID Sampled orq/100 ml org/100 ml

2891 MXG-503-Xl 07/13/92 0 0



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738 P
Page1

Client: ABB ENVIRONMENTAL Contact: DOUGLAS PIERCE

REVET Account No.: D1484 Location/PO: FORT DEVENS/P.N. 06917-05

Date Received: 07/16/92 Matrix: Water

Method: Total Coliform -SM 9222 B

") Fecal Coliform -MS 9222 D( I., /+
QC Dept: _ L T/' Date: ' -

Quality Control Office

Total Coliform Fecal Cotiform

Date Results Results

REVET ID Client ID Sampled org/100 mt org/100 ml

2956 WWTMW-2A 07/16/92 100 <10

2957 WWTMW-3 07/16/92 <50 <10

2958 WWTMW-4 07/16/92 <50 <10



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738

Page 1

Client: ABB ENVIRONMENTAL Contact: DOUGLAS PIERCE

REVET Account No.: D1489 Location/PO: FORT DEVENS/PN. 06917-04

Date Received: 07/17/92 Matrix: Water

Method: Total Coliform -SM 9222 B

Fecal Coliform -SM 9222 D

OC Dept: . " Date: , " ':

Quality Control Office

Total Coliform Fecal Coliform

Date Results Results

REVET ID Client ID Sanmled org/100 ml org/100 ml

2969 WWTMW-06 07/17/92 <50 <10

2970 WWTMW-05 07/17/92 <50 <10



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738 P
Page

Client: ABB ENVIRONMENTAL Contact: DOUGLAS PIERCE

REVET Account No.: D1502 Location/PO: FORT DEVENS/06917-04

Date Received: 07/22/92 Matrix: Water

Method: Total Coliform - SM 9222 B

Fecal Coliform - SM 9222 D

OC Dept: zDate: 7/-Z/

Quality Con•t ffice&,

Total Coliform Fecal CoLiform

Date Results Results

REVET ID CLient ID Sampled org/100 mL orq/100 ml

3061 WWT-MW-02 07/22/92 7 0

3062 WWT-MW-07 07/22/92 0 0



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738
Page1

Client: ABB ENVIRONMENTAL Contact: DOUGLAS PIERCE

REVET Account No.: D1474 Location/PO: FORT DEVENS/P.N. 06917-04

Date Received: 07/15/92 Matrix: Water

Method: Total Coliform -SM 9222 B

Fecal Coliform -SM 9222 D

QC Dept:t- Date: A 4
Quality Control Office

Total Coliform Fecal Coliform
Date Results Results

REVET ID Client ID Sampled orq/lO0 ml orq/100 ml

2899 MXM-W01-X1 07/15/92 0 0

2900 MXM-W10-X1 07/15/92 50 0

2901 MXM-W09-X1 07/15/92 17 00

0



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082
(508) 753-3738 P

Page

Client: ABB ENVIRONMENTAL Contact: DOUGLAS PIERCE

REVET Account No.: D1498 Location/PO: FORT DEVENS/P.N. 06917-05

Date Received: 07/21/92 Matrix: Water

Method: Total Coliform - SM 9222 B
Fecal Coliform - SM 9222 D

QC Dept: 0 Date:

Quality Contro ; ffice

Total Coliform Fecal Coliform

Date Results Results

REVET ID Client ID Sampled org/100 ml org/100 ml

3040 WWTMW-11 07/21/92 0 0
3041 WWTMW-12 07/21/92 0 0

3042 WWTMW-1A 07/21/92 0 0



RIVET ENVIRONMENTAL 4 ANALYICAL LABORATORIIS, INC.

i5 lehuiorm street
Worcester, MA 01605

DIP Certificattaon MA1081
(508) 753-3738

"tint Ail ENVIRONMENTAL Contact: 601JOLAO PIERCE
TVE AooOqjn NO,: D¶0491 Location/MC FORT DIVENS/P.M. 06917-0.4

to Reoiw~di 07/20/92 Netrlix Waetr
1thode Total Coliform - am 9222 B

fueul Cetiform - IN 922 0

1C 0Swt13-i/ ýde oe
Gwtlty Central Off its

TOMa ColiforM Focal Cotiform
Date Results Results

SIMLID Client 10 SAm1#d mrlO0il aru/10O ml

H4 Nil-W14-X1 07/20/92 0 0
"7"*~-ti13*xi 07/20/92 0 0

W6 mmVt3-91 07/20/92 00



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.
15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738
• ~Page1

Client: ABB ENVIRONMENTAL Contact: DOUGLAS PIERCE

REVET Account No.: 01397 Location/PO: FORT DEVENS/P.N. 06917-05

Date Received: 06/17/92 Matrix: Water

Method: Total Coliform -SM 9222 B

Fecal CoLiform -SM 9222 D

0C Dept: _j_ Date:

Quality Control Offici

Total CoLiform Fecal Coliform

Date Results Results

REVET ID Client ID Sampled or9/100 mt org/100 ml

2548 WXG-501-XX 06/17/92 1050 30

2549 WXG-503-XX 06/17/92 500 86
2550 WXG-504-XX 06/17/92 500 100



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082

(508) 753-3738

Page1

Client: ABB ENVIRONMENTAL Contact: DOUGLAS PIERCE

REVET Account No.: D1406 Location/PO: FORT DEVENS/P.N. 06917-05

Date Received: 06/18/92 Matrix: Water

Method: Total Cotiform -SM 9222 B

Fecal Coliform -SM 9222 D

QC Dept :Q i Date:j~Žt2
Quality Control Offic

Total Coliform Fecal Cotiform

Date Results Results

REVET ID Client ID Sampled ora/lO0 ml orq/1O0 ml

2587 WXG-507-XX 06/18/92 2350 54

2588 WXG-506-XX 06/18/92 1100 55

2589 WDG-507-XX 06/18/92 2050 66

2590 WXG-502-XX 06/18/92 350 105

2591 WXG-505-XX 06/18/92 200 12

0



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certif~cat~on # MA082
(508) 753-3738 P

T •;•,•Page1

Client: ABB ENVIRONMENTAL r Contact: DOUGLAS PIERCE

REVET Account No.: D1411 Location / PO: FORT DEVENS/P.N. 06917-0

Date Received: 06/22/92

Matrix: Water

QC Dept: D Da-4te:.

REVET ID 2617 2618 2619

Client ID WXG-508-XX WXG-510-XX WXG-601-XX

Date Sampled 06/22/92 06/22/92 06/22/92 Units Method

Total Coliform 2250 200 4050 org/100 mL SM 9222 B

Fecal Coliform 145 5 118 org/100 ml SM 9222 D



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street

Worcester, MA 01605

DEP Certification # MA082

(508) 753-37380Page1

Client: ABB ENVIRONMENTAL Contact: DOUGLAS PIERCE

REVET Account No.: D1422 Location / PO: P.N. 06917-0

Date Received: 06/24/92

Matrix: Water

OC Dept: D~~ ~ ate:..eJ4• i.

REVET ID 2725 2726

Client ID WXG-602-XX WXG-509-XX

Date Sampled 06/24/92 06/24/92 Units Method

Total Coliform 1150 2500 org/100 mt SM 9222 B

Fecal Coliform 70 400 org/100 ml SM 9222 D0

0



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont. Street

Worcester, MA" 01605

DEF-Certification # MA082

;(508) 753- 3738
; ,:J•':'Page I

Client: ABB ENVIRONMENTAL '-' Contact: DOUGLAS PIERCE

REVET Account No.: D'400 . Location/PO: FORT DEVENS/PN.N 06917-05

Date Received: 06/19/92 Matrix: Water

Method: Total Coliform -SM 9222 B

FecaL Cotiform -SM 9222 D

QC Dept: :Q,,. O Oate:

Quality Control Office

Total Coliform Fecal Cotiform

Date Results Results

REVET ID Client ID Sampn'v. ora/100 ml org/100 m(

2607 WXG-604-XX 06/19/92 350 4

2608 WXG-603-XX 06/19/92 450 '3

-- -----



REVET ENVIRONMENTAL & ANALYTICAL LABORATORIES, INC.

15 Belmont Street
Worcestetn,^. :01605

DEP Certilf.ioqat.ion # MA082

(508) 7-z3-3738

Page 1

Client: ABB ENVIRONMENTAL . Contact: D. PIERCE :

REVET Account No.: D1394 Location/PO: FORT DEVENýA,6917-05 • !

Date Received: 06/16/92 - Matrix: Water , .,

Method: Total Coliform -SM 92228 ,

FecaL Coliform -SM 9222D

QC Det_ -. Date:..2,Lt
QuaLity Conot Of"fe

TotaL Coliform Fecal Coliform

Date Results Results

REVET ID• CLient ID Sampled org/100 ml org/100 ml

2540 WXO902XX 06/16/92 TNTC * 31

2541 WXO903XX 06/16/92 TNTC 53

2542 WXO901XX 06/16/92 TNTC 26

Notes: TNTC = Too Numerous To Count.



REVET ENVIRONMENT4L & AKALYTICAL LABORATORIES, INC.

15 BeLmont street
WUarcester, 14A 01605

DEP Ceriffidatfon 0 MA082

(548) 753-734-
Page1

ABI ENVIRONMENTAL 'Contact: SWOULAS PI&ERCE

RIVT Account N~o. 01166 Locat ion/P0: FORT DEVENS/P.M. 06917-04

Date Received: 16/20/92 Matrix: Wdater

Method: ?tlc~t~iffof - ON qi2k a

FNcal CaiLform . Sw14 Q9222 D

Qc Dept; - ~7

94~ality Control Offic*tI

Totat. Coliform fecat WCoifatm

Date Resuits Results

REVVl' ID Ctio~nx ID Sanyled org/100 mt ot0 mi.

4'384 GSM-92-038 10/20/92 0 0

4585 GSM-92-02X 10120/92i 00
4007 OSH-99-OIX 1OP.1192 0 0
4598 WWT-mm0 10/21192

0199 IlJ-IWil 10/21/92 40 a-
4600 VMT-MW9 10!'21/92 0 0.
4611 vwrw10 10/22/92 .0 0

"612* WHOMU 10/22/92 10 0

"413 IJUTNUZA 10/22/92 -1 0

4614 wil"J 10/22/92 0 0

4789 WUTMU6 10/23/92 15 0

4790 WWTMS 10/23/92 0 0

UM13i~lN¶ 197AU192 0 0

14616 wtmw!.f4 102/200
4846' wwpsm- 11 1.0/27/-92 3 0
4841 wwrry-12 -10/27/9.2 4 0

AW WTMW'O1A 10/27/,92 1 0
4852 WMlN-02 10/20/92 .0 0

Mpqs: .D=~,e "pnalved is -the samie as ýWee -AampLeO.

~ubpnt *t0 0o Thorat""..e Lborikt^r Am
j~k Ctirffiin J4A-A


